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FDITORIAL 


“Lets Look at the Record’: 


26 years ago 28 men founded the A. I. & S. E. E.. 

26 years attendance records at A. I. & S. E. E. activities totals 237,500. 

26 years a total mileage traveled in A. I. & S. E. E. activities totals over 10,000,000 miles 
26 years a total of 9,802 pages of editorial matter distributed in the Iron and Steel Industry. 





> ee 


2,469 pages of editorial matter devoted to Mechanical Subjects. 
= 4 i - to Electrical Subjects. 


’ 





—_— , ¥ ™ to Combustion Subjects. 

— sé 7 "7 to Lubrication Subjects. 
——- . y i to Safety Practices. 
— - * * - " to General Topics. 


| Who Contributed this Editorial Matter— 


Presidents, Vice Presidents, Operating Superintendents, Electrical, Mechanical 
Combustion, Lubrication, Metallurgical and Safe Practice Engineers of the Iron 
and Steel Industry. Application Engineers of Industrial Firms. 


- 


How Does this Editorial Matter Reach 
The Iron and Steel Industry— 


It reaches the Iron and Steel Industry through the Iron and Steel Engineer. In 
the last five years the Iron and Steel Engineer printed 623 pages, 195 charts, 134 
tables covering all types of Rolling Mills. This information was definite, techni- 
cal engineering facts, not generalities or abstracts. 


In the last five years the Iron and Steel Engineer printed 471 pages, 109 charts, 
66 tables, covering Blast Furnaces, Open Hearth Furnaces and Heating Fur- 
naces. The technical engineering information and data contained in the Iron and 
Steel Engineer represents the design, installation, operating and maintenance ex- 
periences of equipment used in the Iron and Steel Industry. Equipment builders 
and the Steel Industry follow closely and take part in all of the activities of the 
A. I. & §. E. E. which are as follows: 


lst—Technical Sessions 2nd—lInspection Trips. 
Cleveland, Chicago, Philadelphia, Birmingham and \l! Major Steel Plants in the United States. 
Pittsburgh \verage attendance 500 persons. 


Average monthly attendance 125 persons. a," 
4th—The editorial columns of the 


3rd—Annual Convention and Iron and Steel IRON AND STEEL ENGINEER, 
iti ; 
Suposttion for developments, practices and sta- 
Held in prominent steel mill centers. 4,000. steel — : : 
mill representatives attended last Convention and tistics in reference to steel mill 
Iron and Steel Exposition. equipment. 


The Iron and Steel Engineer contains the experi 
ences of more Steel Mill Engineering and Operating 
Executives in connection with the operation of equip 
ment than any other periodical reaching the Iron 
and Steel Industry. 


Look at the Record 


*With apologies to Alfred E. Smith. 
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Recent 
Developments 
in the 

Rolling of 
Sheets and 
Strip 


By STEPHEN BADLAM 


Introductory 


The intent of the present paper is to outline some 
of the outstanding developments in the rolling of thin, 


flat material, over 24” in width, vari- 
ously known as “Sheets” and as “Broad 
Strip”. 

The period under consideration is 
that covered by the years from 1926 
to date, and it is marked by changes in 
the rolling mill art, probably greater 
than in any like period of its history. 

The outstanding feature of these de- 
velopments may be taken to be the pro- 
duction of wide, thin, flat material, 
within the required tolerances, in long 
lengths, whereby the processing is made 
possible, with a minimum of labor, and 
a maximum yield, both in the produc- 
tion of the material itself, and the prod- 
ucts made from it. 

The production of such material was 
the key that unlocked the door to the 
developments which form the subject 
of this paper. 

Special consideration will be given 
to the cold rolling of broad strip, but 
inasmuch as the production of a hot 
rolled strip of the required width is a 
prerequisite to the cold rolling, our first 
consideration will be a more or less 
general review of the hot rolling art, 
as applied to strip. 


Definition of Product 


It may be well, at the outset, to define Sheets and 
Strip, it being understood that these definitions are for 
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STEPHEN BADLAM 


the purposes of this paper, only, and may differ some 


EDITOR'S NOTE—Mr. Stephen Badlam, 
Consulting Engineer, Pittsburgh, Pa.., 
presented to the Iron and Steel In. 
dustry, at our Convention October 18, 
1933, a review of the Recent Develop- 
ments in the Rolling of Sheets and 
Strip. Mr. Badlam, a recognized engi- 
neering authority in the Steel Industry, 
has a thirty year background in Steel 
activities. He was educated in the 
Boston Public Schools, attended Mas- 
sachusetts Institute of Technology and 
graduated in 1900. His steel mill 
record is as follows: Laboratory Work 
at the Duquesne Steel Works during 
vacation while attending M. |. T. From 
1900 to 1912 employed by the Pean- 
sylvania Steel Company. From 1912 
to 1914 by the Pittsburgh Crucible 
Steel Company, I914 to 1917 by the 
Pittsburgh Seamless Tube Company. In 
1917 he was Captain and Major G-|! 
First Army, A. E. F. After his service 
in the Army he was with the Philadel- 
phia Roll Machine Company. In 1922 
he entered the employ of the Superior 
Steel Company as Works Manager. 
Since 1927 he has been a Consulting 
Engineer with offices in Pittsburgh, Pa. 
Mr. Badlam's paper renders a valuable 
engineering service to the lron and 
Steel Industry which will be used as a 
guide for future expansion in Sheet and 
Strip production. 


what from the accepted definitions. 
Sheets may 


be defined as: Flat rolled steel, (or 
other metal), having a high ratio of 
width to thickness, and rolled in short 
lengths. Sheets are generally over 24” 
in width, under 3/16” in_ thickness, 
rolled in lengths of under 16 feet, and 
are always handled in the flat. 

Strip may be defined as: Flat rolled 
steel, (or other metal), having a high 
ratio of width to thickness, and rolled 
in long lengths. Strip may be of any 
width, generally under 3/16” in thick 
ness, rolled in lengths of over 100 feet, 
and is generally handled in coils. 

Wide Strip is that portion of the 
above, ranging from 12” to 24” in 
width. 

Broad Strip is that portion ranging 
from 24” upward, to the upper limit 
of the product of the existing Broad 
Strip Mills, now about 72”. 

The new N.R.A. steel code makes 
no distinction, in their classification, of 
what is defined above as Broad Strip, 
all flat rolled steel, over 24” in width, 
and under 14” in thickness, being class 
ified as Sheets, and below 24” in width 
as Strip. 

These definitions are based upon di 
mensional properties only, but they also 
presuppose different methods of pro 


duction. There are, consequently, different physical 


characteristics for strip and for sheets. 
ence is caused primarily by the different working tem 


This differ 
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peratures. Hot rolled sheets, on account of the lower 
temperatures, to which they are subjected during roll- 
ing, generally require additional heat treatment before 
they can be used for further processing. Hot rolled 
strip, on the other hand, on account of the higher work- 
ing temperature, has a structure such that, for most 
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vanced beyond the paper stage, and made no impres- 
sion on the art. It is probable that the patents grant- 
ed for mills of this type, with their accessories, would 
be numbered in the hundreds. 

In 1923, however, a mill was built for the continu- 
ous rolling of sheets, that was successful, and that had 
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FIG. 1—Continuous Sheet Mill Rudolphshutte Teplitz, Bohemia, 1892. 


purposes, it can be subjected to further processing, in 
the condition in which it leaves the rolls. Sheets, in 
the thinner gages, are always hot rolled in packs of 
two or more, while strip is hot rolled in a single thick- 
ness, (other than the experimental ply rolling at the 
Acme Steel Co.) 

Cold rolled strip and cold rolled, (full finished) 
sheets are in general, interchangeable in the purposes 
for which they may be used. 

In the narrower sizes of strip, the criterion of a 
high ratio of width to gage does not strictly apply. 
With the same upper limit of thickness, 3/16”, as the 
width decreases, the ratio of width to thickness is cor- 
respondingly lowered. For example, while a size such 
as 1” by '4” would still be classified as strip, it would 
have a ratio of width to thickness of only 8 to 1. 


Historical 

Inasmuch as the historical background of the art 
has already been published, a brief resumé, only, will 
be given here. 

For many years sheets had been obtainable in any 
desired gage, and in such widths as were demanded 
by the trade but were limited in length to about 12 to 
16 feet. Strip had been obtainable in any length de- 
sired, up to several hundred feet, but was limited in 
width and gage. 

The methods of sheet production had remained 
substantially unchanged in principle since the introduc- 
tion of the art, in the middle of the eighteenth cen- 
tury. 

Prior to the existing mills there had been attempts 
to produce wide thin material by a continuous pro- 
cess, but none of them were permanently successful. 
Of these early attempts, there were three which met 
with some measure of success and some mention of 
which can hardly be omitted. These were the Teplitz 
mill, and the two Bray mills. 

Many other mills for the continuous, or tandem, 
rolling of sheets were proposed during the years from 
1892 to 1923 but, as far as known, were never ad- 
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an important effect on the art of flat steel rolling. This 
was the Ashland Mill of the American Rolling Mill 
Co. 

The art of strip rolling, on the contrary, had been 
passing though a definite course of development, be- 
ginning in the 1870’s with the old type of hand mill, 
through the looping mill and the combination loop- 
ing mill with continuous rougher, and culminating 
in 1923 in the straight continuous mill. Each of 
these formed a distinct contribution to the art ol 
flat steel rolling. 

Prior to 1890 the maximum width that it was pos- 
sible to obtain, in both hot and cold rolled strip, was 
about 5”. By 1893 this had been stepped up to about 
7”, and in 1901 to about 12” and in 1905 to 16”. The 
maximum width obtainable was increased a few inches 
at a time until about 1920, when the figure reached 
24”, at which figure it remained until the advent of 
the Columbia Steel Co. mill, at Butler, Pa., where, in 
1926, it was increased in a single step, to 36”. Dur- 
ing this course of development the width obtainable 
in any given gage showed a progressive increase, but 
the minimum gage in the maximum width remained 
approximately constant, at about No. 12 gage, or 
somewhat heavier. 

The year 1926 marks the first commercial produc- 
tion of flat rolled steel, over 24” in width, No. 12 
gage, or under, in long lengths, and may be said to 
mark the dividing line between the old and the new, in 
flat steel rolling. This ratio of width to thickness 
was above that obtainable, in long lengths in any prior 
hot rolling practice, and may be taken as of the order 
of 360 to 1. This and higher ratios were, of course, 
obtainable in the conventional plate and sheet mills, 
but in short lengths only. These long lengths of thin 
wide material were able to meet gage tolerances, at 
least equal to, and commonly better than, those ob- 
tainable in short lengths. 

Since 1926 the increase in the width obtainable, in 
the hot rolled strip, has been rapid, to 48” in the suc- 
ceeding year, to 52” in 1928, to 54” in 1929, to 66” 
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and then to 72” in 1932. In 1931, flat lengths, but not 
coils, became obtainable, up to 90” in width. 

The maximum ratio of width to gage, obtainable 
in the hot rolled has shown a corresponding increase, 
and at the present time, may be taken as of the order 
of 750 to 1, and in one case at least, reaching 900 to 1 


Teplitz Mill 


One of the earliest attempts to roll sheets by other 
than the conventional methods was made in Germany, 
in 1892. In this year a German engineer, Karl \Witt 
genstein by name, built for the Rudolphshitte, in Tep 
litz, Bohemia, a mill for the rolling of sheet like ma 
terial that only missed success by a narrow margin. 

The Teplitz mill comprised a three high universal 
plate mill, in which a slab ingot was reduced to a slab 
about 2” in thickness, which after cutting in two and 
reheating was further reduced on a three high plate 
mill, of the Lauth type, to a plate about 14” in thick 
ness, and then, without further reheating, was passed 
through a continuous train of five stands of rolls of 
the two high, sheet mill type. 

The universal mill and the Lauth mill were side by 
side, on the same shoes, with the pinions between, and 
were driven by one 1,000 H. P. steam engine. The 
five stands of two high rolls were arranged in tandem 
with the Lauth stand, and were driven by a second 
1,000 H. P. steam engine, through gearing. Fig. 1. 

This mill was in more or less active operation for 
about 15 years, and produced sheets up to 50” wide, 
O78” gage and heavier, and in lengths up to about 60 
feet. The product of the mill was, however, of so 
ununiform a gage, from end to end, that it was 
necessary to cut the sheet into shorter lengths and sort 
them into about three commercial gages. It is under 
stood that attempts were made to use the product ot 
this mill as breakdowns for the conventional sheet 
mills but that this was found impracticable. 

The mill finally ceased operations, and was aban 
doned about 1907. 


Bray Mill, Monongahela Works 


The most ambitious attempt to roll sheet width 
material, by other than the conventional methods, 
was made by C. W. Bray, in 1902, at the Monon- 
gahela Works of the American Tin Plate Co., Pitts- 
burgh, Pa. This mill was designed to eliminate the 
hand roughing, or breaking down, of sheet bars in 
the manufacture of tin plate, duplicating mechanically 
the first part of the “three part hot rolling system” 
for tinplate. 

The process started with the conventional tin 
bar, of about 16 lbs. in weight, and about 8” by %” 
by 2014” in size. The bars were heated in four con- 
tinuous heating furnaces each accommodating three 
rows of bars which were fed through the furnace by 
mechanical means. 

The roll train consisted of eight stands of two 
high rolls, 26”’x32” of the usual tin mill type, ar- 
ranged in tandem, and spaced on 8 ft. centers, with 
the exception of stands 6 and 7%, which were spaced 
on 11 ft. centers, to accommodate a matcher. The 
stands following the matcher were placed 3 ft. lower 
than the stands preceding it. The first four stands 
and the last four stands were each driven by a 650 
H.P. steam engine, running at a speed of 28 R.P.M., 
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which was also the speed of the rolls, or about 190 
feet per minute. Fig. 2. 

The heated bars were taken from the furnaces by 
a conveyor and delivered to the front of the first 
stand of rolls where they were taken off sideways, 
by a chain, and delivered singly to the first stand of 
rolls, and then passed from set to set of the first 
six stands. 

\s the piece left No. 6 stand, now about 30 
long, it was discharged onto a sloping table, the fol 


7 


lowing piece discharged on top of it, and the two 
matched by hand. The matched pair was then re 
leased by a hand operated lever and gate, entered 
into pass No. 7, then into No. 8, and emerged as a 
pack of two sheets, about 56” long and 201%” wide 

\fter leaving No. 8 pass, the pack passed to a 
mechanical doubler, and was folded into a pack of 
four. The remainder of the rolling was done on the 
regular hot mills, in the usual manner, the pack of 
four being reheated, rolled, doubled again, heated and 
rolled into a pack of eight, which was trimmed into 
two packs, 20” by 28” by No. 28 gage 

The Monongahela mill was operated more or less 
regularly from January, 1904, to July, 1905, produc 
ing material for the erdinary grades of tin plate. The 
labor saving from this method of rolling was esti 
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FIG. 2—Bray Mill, Monongahela Works, American Sheet 
Steel Co., Pittsburgh, Pa. 


mated at approximately $2.00 per ton, but this was 
largely dissipated by higher scrap loss, voll breakage, 
and increased percentage of seconds. In the absence 
of definite savings it was considered advisable, in 
1905, to shut the mill down and proceed with the 
development of a sheet rolling mill, as it was felt 
that with the heavier gage of sheets, as compared 
with tin plate, it would stand a better prospect of 


success. 


Bray Mill, Mercer Works 

The experience gained at the Monongahela mill 
was deemed sufficiently encouraging to warrant the 
construction, on a more ambitious scale. of a second 
mill, at the Mercer Works, Farrell, Pa. The design 
of the Mercer mill was based on the same principles 
as that of the Monongahela mill, with such modifica 
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tions as the previous experience had indicated as 
desirable, and as the heavier material to be rolled, 
called for. 

Sheet bars were used, these being somewhat heav- 
ier than the tin bar used in the earlier mill, and it 
was deemed advisable to install nine stands of rolls, 
28” x 39” instead of eight, and the stands, after the 
first three, were placed on somewhat longer centers. 
\ mechanical matcher was placed after the sixth 
stand, and a pack of three, instead of two, rolled in 
the last three The entire mill was driven 
from a single 1800 H.P., 75 R.P.M. engine, through 
a combination of rope and gear drives, the roll speed 
being approximately 30 R.P.M., or 220 feet per min- 
ute. Stands 1, 2 and 3 were driven through pinions, 
while the remaining stands were friction driven. 

The pack of three, on leaving the mill passed 
through a roller leveler, to loosen, and then to a 
mechanical doubler. The doubled packs were de- 
livered to the furnaces of a hot sheet mill of the con- 
ventional type, and finished in the usual manner, 
with a single heating, to an average gage of 25%. 

The Mercer mill operated intermittently from 
November, 1905, to May, 1910, when, on the break- 
age of the main drive shaft, it was felt that any fur- 
ther expenditures on the mill would not be warranted, 
it and dismantled. 


stands. 


and was shut down 


Ashland Mill 
The earliest of the now existing mills, was that 
of the American Rolling Mill Co., at Ashland, Ky., 
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Reversing two high Blooming Mill. 
Tandem Bar Plate Mill. 
Tandem Rough Sheet Mill. 

In these three units the ingot is rolled down to a 
slab, a bar plate, and a rough sheet, respectively, 
without being allowed to become cold. 

The Ashland Mill of the Continuous Sheet 
Mill type and is the only one of the kind. The sheet 
mill proper, consists of two trains, a Bar Plate Mili 
of seven flat stands and two edgers, later increased 
to four, and a Rough Sheet Mill of seven stands of 
flat rolls. Each train is arranged in tandem, and 
the two trains are separated by a distance of 22875”. 
ln the Bar Plate Mill stands 1-2-3 are two high, 
with balanced top roll, and driven through pinions, 
while stands 4-5-6-7 are two high with the bottom 
roll positively driven, and the top roll driven through 
a light spindle and slip coupling, from the gear re- 
duction. The vertical edging rolls are driven from 
the horizontal roll, gear reduction. In the Rough 


is 


Sheet Mill stands 1-2-3 are two high, and stands 
-5-6-7 are three high, with small middle roll. In 
all stands the bottom roll, only, is driven. 

The rolls are equipped with plain bearings 


throughout, with the exception of one of the three 
high stands, which is now experimentally equipped 
with two bearings of the Morgoil type, on the upper 
roll. 

Preceding the first stand of the Bar Plate Mill is 
a continuous slab holding furnace, and preceding the 
first stand of the Rough Sheet Mill is a similar fur- 
nace for the bar plate. Between the holding furnaces 












































built in 1923. 
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FIG. 3—Continuous Sheet Mill 


During the vears from 1913 to 1921, the Amer- 
ican Rolling Mill Co., with plants at Middletown 
and Zanesville, Ohio, had been conducting a series 
of experiments with the object of determining the 
fundamentals of sheet rolling, and had developed a 
plan for a continuous, or tandem, rolling of sheets. 
Like previous attempts, the plan was based. upon 
sheet, rather than upon strip, practice. 

The purchase by the American Rolling Mill Co., 
in December, 1921, of the properties of the Ashland 
Iron & Mining Co., at Ashland, Ky., offered the 
opportunity of trying out these plans on a major 
scale. It was proposed to build a sheet mill which 
would take a 10,000 Ib. ingot, and without allowing 
it to become cold, to reduce it to 16 gage, and heav- 
ier, sheets, of the usual widths and lengths, and after 
reheating, to further reduce to 22 gage, and heavier. 

Construction was commenced early in 1923, the 
first bar plate was rolled in December of that year, 
and the first sheet in January, 1924. 

The installation in brief, consisted of the follow- 
ing major units: 
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Rolling Mill Company, Ashland, Ky. 

and the first stand of each train is a dividing shear 
for cutting the slab and the bar plate, into suitable 
short lengths. 

The Ashland Mill rolls in short lengths, only, not 
over 30 feet, and finishes at speeds of approximately 
600 feet per minute. The temperature of the piece, 
during rolling, is lew, being comparable with that 
customary in sheet practice, rather than strip prac- 
tice. Fig. 3. 

Supplementing the Bar Plate Mill, and the Rough 
Sheet Mill, there a finished sheet mill, for the 
production of the lighter, finished sheet gages. 

On leaving the Rough Sheet Mill, the sheets are 
allowed to become cold, and when lighter sheets are 
desired, are pickled, and further reduced in the sheet 
mill, which comprises five stands of three high rolls, 
and four continuous, reheating furnaces, one long 
furnace before the first stand, and three, shorter, 
furnaces preceding stands No. 3-4-5. 

In 1927, a tandem cold mill, of five stands of four 
high rolls, was added, as an alternative method of 
reduction. This cold mill will be described, in more 
detail, later. 


is 
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CHARACTERISTICS OF MILL AND DRIVE 
BAR PLATE MILL 





No, of ROLLS Dist. to MOTORS 
Pass St. Kind Diameter Length F.P.M. Next St. H.P. R.P.M. Volt Cur. 
1 1 Hor 2Hi 30” 58” 110 10’0” 300 585 6600 60cy 
2 1-E Ver edg 90” , 
3 9 Hor 2Hi 30” 58” 157 1070” 300 5S5 6600 60cy 
$ 2-FE Ver edg 10°0” 
5 3 Hor 2Hi 30” 58” 196 10’0” 300 585 6600 60cy 
6 3-E Ver edg 9/0” . 
7 f Hor 2Hi 30” 58” 196 1070” 500 585 6600 60cy 
8 4-E Ver edg 100” ; 
9 5 Hor 2Hi 30” 58” 196 1970” 500 585 6600 60cV 
10 6 Hor 2] 1j 30” 58” 283 94’'()"" 600 S70 6600 60cy 
11 ri Hor 2Hi 30” 58” 283 600 S70 6600 60cy 
ROUGH SHEET MILL 
No, of ROLLS Dist. to MOTORS 
Pass St. Kind Diameter Length F.P.M. Next St. H.P. R.P.M. Volt Cur. 
» F Hor 2Hi 30” 58” ade 11’0” 
2 2 Hor 2Hi 30” 58” 35: 1570” 2000 505 6600 60cy 
a: Hor 2Hi 30” 58” 353 11/0” ” = ” ; 
a Hor 3Hi 14””-30” 58” 353 1570” e000 vo 6600 bUcy 
5 5 Hor 3Hi 14””-30” 58” 339-507 a3°9" 
6 6 Hor 3Hi1 14739" 58” 100—522 10/1114” 1000* 247-370 6600 60cy 
. oo. Hor 3Hi 14”-30” 58” 148-667 
*Replacing 1800 H.P. Motor. 
FINISHED SHEET MILL 
No, of ROLLS Dist. to MOTORS 
Pass St. Kind Diameter Length F.P.M. Next St. H.P. R.P.M. Volt Cur. 
1 1 Hor 3Hi 14”-30” 18” 196 300 585 6600 60cy 
s 8 Hor 3Hi 14””-30” 48” 196 56/1034” 300 585 6600 60cy 
Reheated 
3.3 Hor 3Hi 14”—30” 48” 196 59/1034” 300 585 6600 60cy 
Reheated 
4 { Hor 3Hi 14”-30” 18” 196 5971034” 500 585 6600 60cy 
Reheated 
5 6 Hor 3Hi 14”~30”" 1a” 196 500 585 6600 60cy 


The stage was now set for the appearance of the 
broad strip mill, and it may be desirable, at this time, 
to review the status of the art of flat steel rolling, 
as of the middle of the year 1926. 


Sheets were being produced, on the conventional 
sheet mills, in widths up to about 54”, in all gages 
desired, and in lengths up to from 8 to 16 feet, vary- 
ing with the gage. ‘The Ashland Sheet mill was in 
operation, producing sheets in the same widths and 
lengths, and in gages of No. 16 and heavier by a con- 
tinuous process, from the initial heat of the ingot, and 
in gages from 24 to 18, by reheating, and further hot 
rolling. 

Hot rolled strip was being produced in gages No. 
12 and heavier, up to 24” in width, and as thin as 20 


gage in the narrower widths. Cold rolled strip was 
being produced in widths limited by available hot strip, 
and in the then practical gages. 

The demand for flat rolled steel, especially by 
the auto-motive industry, was rapidly increasing in 
volume, particularly in the range from 24” to 48” 
in width, and in gages from No. 16 to 24, and was 
beginning, for the lighter gages, in widths from 54” 
to 72”. 

It was at this stage of affairs that in November 
1926, the mill of the Columbia Steel Company, at But- 
ler, Pa., went into operation in an effort to meet the 
demand for both strips and sheets, in widths up to 36”, 
and in gages required by the auto-motive industry, thus 
increasing the widih of material rolled in strip form 
to sheet widths. 
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Columbia Steel Co., Butler, Pa. 


The Broad Strip Mill of the Columbia Steel Co., 
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high reversing rougher, in which the piece receives 
from three to seven passes, followed by four stands 
of four high rolls, arranged in tandem, and spaced 





























at Butler, Pa., was built in 1926 and went into oper- closely together. The finishing train was built by 
ation in November of that year. Since 1927 it has the United Engineering & Foundry Co., and was 
been owned by the American Rolling Mill Co. equipped with roller bearings on the backing rolls, 
The Butler mill used as raw material, slabs from this being the first hot mill installation having back- 
24%” to 4” in thickness, and in widths from 12” to ing rolls so equipped. The piece is engaged in all 
36”, in lengths up to 12’6”. These were reheated four stands at the same time, is rolled at a high 
in two 14” by 55’ continuous heating furnaces. speed, 460 to 920 feet per minute, with heavy drafts, 
The mill proper comprises a single stand, two and in a long length, approximately 300 feet. Fig. 4. 
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FIG. 4—Broad Strip Mill American Rolling Mill Company, Butler, Pa. 
CHARACTERISTICS OF MILL AND DRIVE 
No, of ROLLS Dist. to MOTORS 
Pass St Type Diameter Length F.P.M. Next St. H.P. R.P.M. Volt Cur. 
l 
2 1-E 
3 | Univ ?Hi oy" 1a” 0—1060 165’0” 5000 0-150 TOO DC 
t 1-E 
Dd 
6 2 Hor 4h 16147-32” 12” 233-466 22/0” 2000 200400 600 DC 
r ; Hor 4Hi 16%4”"-—32” Ola 321-642 99°90” 2000 200—400 600 DC 
8 | Hor 4H 16%4"-32" 12” 104-808 22/0)" 2000 200400 600 DC 
) 5 Hor 4Hi 16%4"-32” 12” 160—920 2000 200-400 600 DC 
Number of passes in Universal stand vary from 3 to 7. 
Shear. 


Hot coiler. 


Columbia Steel Co. 


train and the first three stands were replaced by 





(American Rolling Mill Co., Butler Plant) heavier units, all four stands were widened to 48” 
In 1929 some changes were made in the finishing and the speeds substantially increased. 
CHARACTERISTICS OF MILL AND DRIVE 
REVISED 
No, of ROLLS Dist. to MOTORS 
Pass St. Type Diameter Length F.P.M. Next St. H.P. R.P.M. Volt Cur. 
l 
2 1-E 
3 l Univ 2Hi 27” 18” 0-1060 165’0"" 5000 0-150 700 DC 
t 1-F 
5 
6 2 Hor 4Hi 1614-38” 18” 372-744 22a")"" 2000 200—400 600 DC 
? 3 Hor 4Hi 1614”"—38” $8” 161-922 2270” 2000 200-400 600 DC 
8 i Hor 4H 1614-38” 18” 528-1057 2270" 2000 200-400 600 DC 
9 5 Hor 4Hi 16 147-32” 18” 659-1318 2000 200—400 600 DC 
Number of passes in Universal stand vary from 3 to 5 
Shear. 
Hot coiler. 
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Definitions of Process 


It may be well at this time to draw a distinction 
between the continuous sheet mill and the broad 
strip mill. 

The Continuous Sheet Mill may be defined as a 
mill, for the production of wide, thin, flat material, 
having a plurality of roll stands, the piece progress- 
ing in the same direction from stand to stand, but 
not generally in more than a single stand at the 
same time. 

The finished piece is comparatively short, and 
the rolling temperatures, and the finishing speeds, 
are lower than in strip practice. 

The Broad Strip Mill is a mill for the production 
of wide, thin, flat material, having a plurality of roll 
stands, the piece progressing in the same direction, 
from stand to stand, and in which, in the later passes, 
the piece is engaged in two or more stands, at the 
same time. 

The finished piece is comparatively iong, and the 
rolling temperatures, and the finishing speeds are 
higher than in sheet practice. 

There are now in operation, in this country, 
twelve hot mills of these two types. The first, the 
Ashland Mill is of the continuous sheet type, and is 
the only one of the class. The other eleven are all 
of the broad strip type. Of these the first to be 
built, the Butler Mill, fails to fully meet the defini 
tion above, as the first stand is a reversing univer 
sal mill, in which the piece receives several passes, 
reversing its direction between. 

Three of the mills, while of the same type, and 
meeting the definition given, were designed for some- 
what different purposes, and were not initially pro- 
vided with means for coiling the product as it left 
the mill. 

The Gary mill was designed for the production of 
breakdowns for finishing in the conventional tin 
mills, and means were provided for handling the 
product, in flat lengths of about 180 feet, for transfer 
into an adjoining bar storage. 

The Allegheny Steel Co. mill was designed pri- 
marily for the production of breakdowns for the con 
ventional sheet mills, modified for semi-automatic 
operation, and was equipped with rotary flying shear 
and bar piler, for handling the product in about 30 
foot lengths, for loading into cars. 

Both of these mills have since added equipment 
for hot coiling the product, when desired. 

The Illinois Steel Co. mill was designed for the 
production of the heavier gages, of the order of 
plates, rather than of strip, and was provided with 
cooling beds, conveyors, and cold shears, for han 
dling the product. It is, as yet, without means for 
handling the product in coils. 


List of Hot Mills 


In addition to the two pioneer mills, the Ashland 
Mill of the American Rolling Mill Co., and the But- 
ler Mill of the Columbia Steel Co., there are now in 
operation in this country the following mills for the 
production of wide, thin, flat material, in long lengths. 
All these mills are characterized by having a sepa 
rate stand for each pass, arranged in tandem, and 
at least some of the stands are of the four high, 
backing roll type, equipped with roller bearings on 
the backing rolls. 
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Company Size Location 
Trumbull Steel Co _____- = Warren, O 
Weirton Steel Co..-__.______54"_ Weirton, W. Va 
Am. Sheet & Tin Plate Co._.36” Gary, Ind. 
Am. Rolling Mill Co._.---___58”. Middletown, O 
Wheeling Steel Corp’n_- 60" Steubenville, O 
Great Lakes Steel Corp’n___.38” ._Ecorse, Mich 
Illinois Steel Co.- . 0 So. Chicago, III 
Otis Steel Co. __-- _72”__._Cleveland, O. 
Inland Steel Co. _- 76" Indiana Harbor, Ind 


, 


Allegheny Steel Co._ 38" Brackenridge, Pa 


Engineering Factors 


Among the factors which have made these de 
velopments possible from an engineering standpoint, 
there are two of special interest to the members of 
this Association, and in which they have played no 
small part. These two factors are: 

First: The adjustable speed, D.C. electric motor, 
with its control. 

Second: The backing roll mill with anti-friction 
bearings. 

The adjustable speed, D.C. electric motor has 
made possible the rolling of wide, thin material in a 
continuous mill, and the four high, backing roll mill, 
with anti-friction bearings on the backing rolls, has 
made such rolling possible, within the required tol 
erances, in long lengths, and at high speeds. 

Prior to the use of the individual, D.C. adjust 
able speed, motors, in the continuous mill, it was 
customary practice to drive the several stands from 
a single engine, or motor, by belts, or through gear 
ing. The speed ratios were arranged to correspond 
to an average, or normal, series of drafts, and a 
given roll diameter. 

While this was quite satisfactory for shapes such 
as rounds and squares, narrow flats, and the like, it 
was unsuitable for wide, thin, flat sections, and the 
rolling of this class of material would have been diffi 
cult, or impossible. The use of individual, adjust 
able speed, D.C. motors, on each stand, permitted an 
adjustment of the speeds to suit any draft required, 
and rendered the continuous rolling of wide strip 
possible. 

Prior to the general utilization of the backing 
roll mill, with anti-friction bearings, although some 
anticipations are to be found, the usual form of mill 
for the rolling of wide flat sections, was the two 
high mill with plain bearings. With such bearings 
it was considered impossible to roll such material, 
either in Jong lengths, or at high speeds. At the 
time it was assumed that the space limitations were 
such as to prevent the use of adequate anti-friction 
bearings on the necks, and that it was only by the 
use of backing rolls, that such bearings could be 
come practicable. Within the past few years, how- 
ever, with the introduction of flood oiled bearings, 
of the Morgoil type, these limitations have to some 
extent, been removed. 

In order to avoid an undue extension of the part 
of this paper, relating to the hot rolling of strip, 
instead of treating separately each of the ten mills 
built since 1926, we will describe the characteristic 
features of them, as a whole. 


General Characteristics 


The general characteristics of the hot mills of 
the broad strip type, built since the Butler mil! are: 
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First: A series of three to five stands of flat 
rolls, arranged in tandem, the piece running free of 
each stand, before entering the succeeding stand. 
Interposed between the flat stands are two or more 
edging stands. 

Second: A series of four to eight stands, of flat 
rolls, spaced closely together, the piece entering each 
stand, after the first, before leaving the preceding 
stand. 

The total number of flat pass stands varies from 
nine to eleven, usually ten, except in one case in 
which there are seven only. 

In all cases the strip mills start with a slab of 
about 3”, or more, in thickness, and of the width of 
the finished strip, (unless the capacity of the bloom- 
ing or slabbing mill is less than the finished width, 
in which case the maximum width slab is used and 
spread in the strip mill.) The slabs used may vary 
in weight from 1000 Ibs. to 10,000 Ibs. 

The earlier broad strip mills were arranged as 
independent units, and used slabs which had been 
allowed to cool, either completely, or partially. The 
slabs were generally chipped before rolling in the 
strip mill. 

The newer mills are arranged in conjunction with 
a slabbing or blooming mill, and in the case of the 
heavier gages, the slabs are rolled at the initial heat, 
without going through a reheating furnace at the 
strip mill, and without chipping. 

In the case of the Allegheny Steel Co. mill, no 
furnaces are provided at the present time, although 
room is left to add them later, if desired. 


Roughing Train 


The stands of the first, or roughing, train are 
generally two high, with plain bearings, although in 
some cases some, or all, of them may be of the four 
high type with anti-friction bearings, and in one case, 
a three high stand, of the Lauth type, but used as a 
single pass stand, is included. 

The size of the rolls in the roughing stands show 
considerable variation, ranging from 22%” x 36”, in 
one case, to 52”%x 96” in another. With minor ex- 
ceptions it has taken the form of a progressive in- 
crease, in length and in diameter, as each new mill 
was constructed. 

In the wider mills, where the width of the fin- 
ished strip is greater than the maximum width of 
slab available, the first flat pass, after the scale 
breaker, is arranged as a spreading pass, the slab 
being entered broadside, and given a reduction sufti- 
cient to spread it to the width desired. The piece 
is then turned to its original direction for the suc- 
ceeding passes. The spreading stand may be made 
with a roll face greater than the succeeding stands, 
in order to accommodate a slab longer than would 
otherwise be the case. 

In the case of the Middletown mill, for the wider 
sizes, the slab is cut to a length equal to the width 
desired, and passed through all the stands of the 
mill, at right angles to its original direction of roll- 
ing in the blooming mill. The length of strip is 
thus limited by the maximum width of slab that can 
be produced, in this case 36”, and in order to obtain 
a weight sufficient, the slab is made of a thickness 
of about 6” instead of 3” or 4”, as would be the case 
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in the narrower widths, where the length is not so 
limited. 

In this connection it may be suggested that the 
three high stand, of the Lauth type, would have 
certain advantages, as a spreading stand, such as the 
ability to make more than a single pass, and the 
possibility of cornering the slab, to bring it to a 
better shape, that may render its use advisable in 
some of the wider mills, now under consideration. 

Intermediate of the roughing stands are edgers, 
varying in number from two to four. These may 
either be in the same housings as the flat rolls, uni- 
versal type, or of the separate, vertical edger type. 
The edgers are generally driven by separate, adjust- 
able speed motors, although in the case of the Mid- 
dletown mill, they are driven from the main roll 
drive. Tinney may be either on the entry side, or on 
the delivery side, of the flat stands, and sufficiently 
close so that the piece is in both the vertical and 
the horizontal rolls, at the same time, or they may 
be independent of the flat stands. 

In two of the mills the first pass is of the hori- 
zontal edger type, the piece entering on edge. In 
two other mills the first pass is a horizontal scale 
breaker, the amount of reduction being secondary. 

Two of the mills are equipped with a hydraulic 
squeezer, located, in the one case before the first 
stand, and in the other case, after the spreading 
stand, which serves to give the slab a definite, and 
uniform width. 

The speeds of the roughing stands of the dif- 
ferent mills vary greatly, the speed of the first stand 
ranging from a minimum of 36 F.P.M. to a maxi- 
mum of 157 F.P.M., with an average of about 100 
F.P.M. The speeds of the last stand of the rough- 
ing range from a minimum of 140 F.P.M. to a maxi- 
mum of 556 F.P.M., with an average of about 250 
F.P.M. In most cases the speed of the last stand 
of the roughing is about 50% higher than that of 
the first stand of the finishing, in order to reduce, as 
much as possible, the total time through the mill. 


Roughing Drive 

The stands of the roughing mill are driven, either 
by a separate motor to each stand, or by one motor 
to two stands, three stands, or four stands. 

The motors are customarilly A.C. constant speed, 
of the induction type, no speed regulation being re- 
quired, and may, or may not, be equipped with fly- 
wheels. In one case the motor is of the A.C. ad- 
justable speed, Scherbius type. In another case a 
synchronous motor is used in one stand. In two 
cases the roughing mill motors are of the D.C. ad- 
justable speed type. In the cases where D.C. ad- 
justable speed motors are used, they are equipped 
with separate motor-generator sets, with Ward- 
Leonard control, giving by generator voltage control, 
an additional speed range, practically from zero up 
to the minimum obtainable by shunt field control. 

The power applied to the stands of the roughing 
train shows a wide diversity in practice. It ranges 
from as little as 800 H.P. for a stand 72” wide, to 
as much as 3000 H.P. for a stand 38” wide, and 
from 1500 H.P. for four stands 42” wide to 4000 
H.P. for two stands 60” wide. The determining 
factors in calculating the H.P. required, are the 
width and draft, the speed, and the length of the 
piece, and the composition of the metal to be rolled. 
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Finishing Train 


The finishing train consists of from four to eight 
stands of four high rolls, equipped with roller bear- 
ings, usually spaced as closely together as the size 
of the motors, and gear reductions will permit, from 
13 to 24 feet. 

The finishing stands, in some cases, are divided 
into two groups. In the case of the Gary mill there 
is a first group of two and a second of four stands, 
and in the Warren mill, two groups of three stands 
each. In this case the first group of three is driven 
by a single motor, consequently the drafts in the 
second and third stands are determined by the fixed 
speed ratio, and the diameter of the rolls in the mill. 

The Middletown mill has two groups, the first of 
three, and the second of four stands, but these, in 
effect, consist of two separate finishing trains. They 
are separated by a space of about 180 feet, and the 
wider and heavier material may be taken off after 
leaving the three stand train, without passing through 
the four stand train. 

There are no edging stands in the finishing train 
as the piece would ordinarily be too thin for effec- 
tive edge work. 

In two cases the roughing and finishing trains 
are placed closely together. Both these mills have 
D.C. adjustable speed motors with separate motor- 
generator sets, on the roughing stands, and are 
equipped with a special form of control, whereby it 
is possible to operate them at top speed until the 
front end of the piece is about ready to enter the 
first stand of the finishing train, when they are auto- 
matically slowed down to the entry speed desired. 
When the back end of the piece leaves the last 
roughing stand, the motors are automatically speeded 
up tor the next piece. Thus it is possible to operate 
with a piece in the last stand of the rougher, and 
the first stand of the finisher, at the same time. 

The delivery speed of the mills ranges from about 
500 to 1000 feet per minute, up to about 700 to 1400 
feet per minute, the later mills as a rule, showing 
the higher speeds. The 96” mill of the Illinois Steel 
Co., however, is designed for a speed of 350 to 700 
feet per minute, to be explained by the fact that 
this mill was designed primarily for heavier gages, 
of the order of plates, rather than a strip. 


Finishing Drive 


The finishing stands are necessarily driven by 
adjustable speed motors which usually have a speed 
range of two to one. In all the mills built to date, 
with one exception, the motors are D.C. receiving 
the current from motor-generator sets reserved for 
the purpose. The Warren mill is driven by adjust- 
able speed motors, of the A.C. Scherbius type. 

In the case of the Allegheny Steel Co. mill the 
first stand of the finishing train is driven by a con- 
stant speed motor, and the following stands by ad- 
justable speed motors. Inasmuch as the first stand 
of the finishing train receives the piece after it has 
left the preceding stand, practically as wide a choice 
of drafts is available as would be the case if the 
speeds of all the stands were adjustable. 

The motors on all the stands of the finishing 
train are usually of the same H.P. and speed, and 
drive through reducing gears, the speed required at 
the rolls being secured by a variation in the gear 
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ratios, sO as to secure a progressive increase from 
the first to the last. In some cases the H.P. of the 
earlier stands of the finishing train may be less than 
that of the later stands, and in one case, the H.P. 
of the last stand is less than that of the preceding 
stands. It is difficult to see the justification for the 
first case, and, while the reduction in H.P. for the 
finishing stand may be justified by the drafts used, 
it is questionable whether the saving in original cost, 
and in the electrical efficiency, would not be over- 
balanced by the advantage of having all the motors 
identical. 

The horsepower of the motors driving the finish- 
ing train range from 2000 for rolls from 38” to 42” 
wide up to 3500 for rolls from 72” to 96” wide, and 
will average very close to 50 H.P. per inch of width 
for the usual finishing speeds. 


Scale Removal 


Probably the most important problem in connec- 
tion with the hot rolling of broad strip, outside of 
the rolling itself, is that of securing a finished sur- 
face, with a light and uniform scale, readily and 
completely removed by pickling. 

The means adopted for the removal of scale, dur 
ing rolling, in some of the earlier mills proved in 
adequate for the purpose, due largely to the lack of 
adequate provisions for hydraulic water sprays, but 
in the later mills the problem has been attacked 
with a great deal of success, and most of the earlier 
mills have installed additional hydraulic pressure 
equipment, and have increased the pressure and vol- 
ume of water evailable, and the number of points 
of application. 

In the Ashland mill the scale problem never was 
a serious one, due probably to conditions that were 
inherent in the method, that is, to the lower and 
better controlled temperature, due to rolling in short 
lengths, and the use of holding furnaces, as well as 
the practice of afterwards pickling the breakdowns 
prior to hot rolling in the finished sheet mill. 

The original equipment of the Butler mill in- 
cluded a scale breaker of the five roll, straightener 
type, between the furnaces and the universal rougher, 
and a slab turnover beyond it, which served to re- 
move the greater part of the furnace scale. 

Two of the broad strip mills have been provided 
with a horizontal edging stand, preceding the first 
flat stand of the mill, and designed to edge the piece 
in a vertical position. Two others are equipped with 
a scale breaker stand, in the same location, for use 
with the slab in a horizontal position. One mill is 
equipped with a similar scale breaker stand, in the 
train, preceding the first stand of the finishing. 

Representative of the most complete type of scale 
removing equipment is the Inland Steel Co. mill, 
with two two-high scale breaker stands, the first 
preceding the spreading stand, and forming the first 
pass of the roughing train, and the second imme- 
diately preceding the first pass of the finishing train, 
and continuous with it. The first scale breaker is 
driven by a constant speed A.C. motor of 1000 H.P., 
and the second by a D.C. adjustable speed motor 
of 500 H.P. There are two 1000 gal. per minute, 
1000 Ib. pressure, hydraulic pumps each with a 1000 
H.P. motor, for the water sprays, making a total of 
3500 H.P. devoted to the removal of scale alone. 
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Present Status of the Broad Strip Mill 


The continuous broad strip mill for the hot roll- 
ing of wide, thin, flat material, has now reached a 
fairly standardized position, and sufficient operating 
data has been accumulated so that its capabilities, as 
well as its deficiencies, are now well understood. It 
is generally accepted as the most efficient method 
of production of plates, sheets, and strip within its 
range. 


Range of Product 


The commercial range for the mills built to date 
may be taken as within the following limits: 


20 Ga. 0375” to 27” wide 
19 Ga. 044” to 33” wide 
18 Ga. 050” to 36” wide 
1%? Ga. 056” to 42” wide 
16 Ga. 0625” to 48” wide 
14 Ga. 078” to 60” wide 
13 Ga. 094” to 72” wide 
11 Ga. 125” to 84” wide 
% Ga. 1875” to 90” wide 


Gages somewhat less than those shown, for the 
widths given, have been produced, but under normal 
operating conditions, such lighter gages are not con- 
sidered as a commercial proposition. It may be 
noted that the ratio of width to gage, for the inter- 
mediate gages, is of the order of 750 to 1, and such 
a ratio may be accepted as indicating the commercial 
possibilities. 

It should be understood that no one mill should 
be expected to produce both the maximum width 
and the minimum gages shown. 


Production 

The production of the hot Broad Strip Mill has 
proved all that, or more than, was anticipated for 
it, and in general figures, the rate of production may 
be taken as follows: 


Average Width and Gage Tons per Mo. 


24” 050” 20,000 
30” .056” 25,000 
36” 063” 30,000 
48” 078” 40,000 
60” 094” 50,000 
72” 125” 60,000 
84” 1875” 70,000 


This schedule assumes, of course, a well filled 
order book, with sufficient tonnage of a size to re- 
duce the percentage of lost time to a reasonable fig- 
ure, something which most of the mills have not yet 
experienced. 

In general figures, and disregarding existing lim- 
itations due to deficiencies of steel supply, or re- 
heating facilities, the capacity of the twelve mills 
now in operation, may be taken as approximately 
500,000 tons per month. Deducting 20% from this 
figure to cover contingencies of sustained operations, 
we have 400,000 tons per month, or 4,800,000 tons 
per year. This figure is considerably greater than 
the total production of flat rolled steel, over 24” 
wide, for the year 1932 and is approximately one- 
half of the production for the peak year of 1929. 
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Disposition of Product 


The hot rolled product of the Broad Strip Mill 
has found a place in the finished steel market as 
light plates, as skelp for the manufacture of pipe, 
either by the fire welding process, or by the gas or 
electric welding processes, as hot rolled strip, and 
as hot rolled sheets in the heavier gages. 

The product of the Broad Strip Mill has also 
found a fairly large, and. increasing field, in the pro- 
duction of breakdowns for the conventional sheet or 
tin mill, or for the newer semi-automatic modifica- 
tions of the conventional sheet mill. 

The hot rolled product also forms the semi-fin- 
ished material for the production of finished strip, 
or sheets, in the lighter gages, on the tandem, or 
single stand, cold strip mills. For this purpose it is 
applied in coils of the maximum length produced 
on the hot mills. 

One phase of this that has recently been given 
a tremendous impetus is the production of strip for 
tinning, replacing the black plate now produced, 
either by the conventional method throughout, or 
from strip mill breakdowns, finished on the conven- 
tional tin mills. 


The Conventional Sheet Mill 


The future status of the conventional two high 
sheet mill, in view of the development of the Broad 
Strip mill, is a question that is engrossing the minds 
of many operators in the flat rolled steel industry. 
How can the production of sheet material, in short 
lengths, on the existing equipment, be accomplished 
under present competitive conditions? 

The question seems to be in a fair way towards 
being answered by the introduction of the continu- 
ous pair and pack furnaces, the automatic feeder and 
catcher, mechanical matchers and doublers, and the 
three high water mill. 

Excellent examples of what have been accom- 
plished along these lines are to be found in the sheet 
mills all over the United States, and even in far off 
India. Further discussion of this phase of sheet pro- 
duction will not be entered into here, as it wiil be 
treated of, in full, in the paper presented by Mr. 


R. J. Wean. 


Cold Rolling of Broad Strip 


While the mills for the hot rolling of broad strip 
were undergoing the course of development outlined 
in the foregoing paragraphs, mills for the cold roll- 
ing of the product of the hot mills were in a course 
of development closely paralleling that of the hot 
rolling. Every advance in the width obtainable on 
the hot mills was promptly followed by a correspond- 
ing advance in cold rolling. 

For the cold rolling of strip in widths greater 
than 24” the old two high mills would have been 
totally inadequate, heavy reductions, or high speeds, 
would have been impracticable. For these wider 
widths the solution of the problem was the backing 
roll mill equipped with anti-friction bearings, and its 
use today is practically universal. 

The use of maximum length coils is of even 
greater importance in cold rolling than it is in hot 
rolling, and there are in common use today coils of 
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36” width and a weight of 6000 lbs.; or in .010” and with anti-friction bearings. It is of some inter- 
est to note that the first development of mills, other 


gage, a length of 5000 feet. 
than the ordinary two high tvpe, was for cold roll- 
] g YI 


The ratio of width to thickness obtainable in the 

cold rolled, has been increased in even greater pro- ing purposes. 
portion than is the case in the hot rolled, and today Three high, “Baby Roll” mills, of the Lauth type 
it is possible to obtain cold rolled strip, in wide were used at quite an early period for the cold roll 
widths, of a ratio of 3600 to 1. ing of strip. About 1880 Mr. S. R. Wilmot, of the 
Wilmot & Hobbs Mfg. Co., at Bridgeport, Conn., 
Historical introduced the four roll type of mill in which the 
baby roll was supported upon two backing rolls 


Prior to the introduction of the modern backing below, instead of one. About 1909 the American 
roll mill, equipped with anti-friction bearings, prac- Tube & Stamping Co., which had succeeded the 
Wilmot & Hobbs Mtg. Co., brought out the so-called 


tically all cold rolling was done on two high mills 
with plain bearings. 

There were, to be sure, some anticipations of the 
use of backing roll mills, both with plain bearings, backing rolls. 


“eating Mill,” which was of the cluster, or six roll 
tvpe, and was equipped with roller bearings on the 


Huntington Mill, International Nickel Co. 





One of the most influential factors in starting the 
trend of thought which culminated in the design ot 
the broad strip mill, as we now know it, was the 
cluster mill built by the E. W. Bliss Co., for the 
Huntington plant of the International Nickel Co., at 
Huntington, W. Va. 

This mill was designed and built, in 1923, along 
the lines of the Keating Cluster mill, for cold roll 
ing nickel and Monel metal sheets up to 36” in 
width. It was equipped with plain bearings on the 
backing rolls, as at the time, no maker of anti-fric 
tion bearings was able, or willing, to furnish a guar 
antee that such bearings would stand up under the 





pressures involved in this application. 

The mill proved so successful in cold rolling the 
Nickel and Monel metal sheets that it, at once, at 
tracted the attention of sheet and strip makers all 
over the country, in the steel as well as in the non- FIG. S—Cluster Mill, Internationa! Nickel Company, 

Huntington, W. Va. 








ferrous industry. 

In 1926 a duplicate of this mill was built for the 
Huntington plant. In 1930 one of these mills was 
equipped with tapered roller bearings on the back 


CHARACTERISTICS OF MILL AND DRIVE 


ing rolls, and in the following year the second mill 
was so equipped. Fig. 5. 


ROLLS MOTORS 
Mill Diameter Length F.P.M. H.P. R_P.M. Volt Cur. 
Single Clus. 12”—24” 12” 80-160 750 300-600 230) DC 
Single Clus. 12”.24” jo" 80-160 750 300—600 230) DC 
Rome Brass & Copper Co., Rome, N. Y. built a four high, backing roll, mill for the Rome 
In 1925, or shortly after the Huntington cluster Brass & Copper Co., Rome, N. Y., for cold rolling 
mill went into operation, the United Eng. & Fdy. Co. brass and copper sheets up to 42” in width. This 
CHARACTERISTICS OF MILLS AND DRIVES 
ROLLS MOTORS 
Mill St. Diameter Length F.P.M. H.P. R,P.M. Volt Cur. 
l 14”-32” 13” 85-176 100 100-800 230) DC 
— , 2 14”..38” 18” 112-224 LOO L00—800 23) DC 
Tandem 3 147-32” 19” 149-298 500 LO0—S00 250 DC 
4 14”-32” 18” 183-366 500 100-800 230 DC 
Reel 
Single 14”-32” 18” 112-224 100 
Reel 
Single* 14”-30” 48” 112-224 100 
Reel 


*Original mill. 
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mill was equipped with ‘roller bearings on the back- 
ing rolls, these bearings being made by the Hydraulic 
Tool Co., now the Messinger Bearings, Inc., of 
Philadelphia, Pa. We must give this company the 
credit for being the first to be willing to build, and 
put their guarantee back of, a roller bearing applica- 
tion, involving the rolling of thin, wide material. 
Fig. 6. 

The Rome mill was the first of the large, modern 
type, mills equipped with anti-friction bearings, and 
it became the model upon which the succeeding four 
high mills, both hot and cold, were built. 

In 1927 four additional mills, of the same design, 
but heavier, and with larger backing rolls, were built 
for the same company, and in 1929 an additional mill 
was built. 








FIG. 6—Four High Cold Mill, Rome Brass and Copper Co., 
Rome, N. Y. 


Columbia Steel Co. 
(Butler Plant, American Rolling Mill Co.) 


When the first hot mill of the Broad Strip type, 
that of the Columbia Steel Co., at Butler, Pa., was 


IRON AND STEEL ENGINEER 





Nn a 
NN ee 





FIG. 7—Four High Cold Mill, Columbia Steel Company, 
Butler, Pa. 


contemplated, there was designed, in connection with 
it, a mill for the production by cold rolling, of sizes 
having a ratio of width to thickness greater than 
that which it was expected to produce by hot roll- 
ing. At the time this ratio was expected to be about 
180 to 1, or a minimum of about 16 gage in 36” width, 
with somewhat lighter gages in the narrower widths. 

The cold rolling installation was built, and placed 
in operation in December, 1926. It comprised six 
stands of four high rolls, built by the EK. W. Bliss 
Co., the backing rolls of which were equipped with 
roller bearings of the tapered roller type, made by 
the Timken Roller Bearing Co. 

Four of the stands were arranged as a tandem 
train, with a roll coiler following the last stand, and 
the other two stands as singles, with a tension reel 
for each. Fig. a. 

In addition to the hot rolling and cold rolling 
equipment there was instalied at this time: 

One continuous pickler, 

One continuous annealing furnace, 

Flattening and cutting machines, levelers, and 
squaring shears, all with a capacity for 36” 
wide strip. 

The cold rolling mills operated successfully from 
the start, producing cold rolled strip up to 36” in 
width, 24 gage and heavier, of the usual finishes, to 
which product the name “Stripsheets” was given. 

In 1927 the Columbia Steel Co. was taken over 
by the American Rolling Mill Co., and in 1929 the 
latter company made extensive additions and im- 
provements to the plant. 

Three additional stands of four high cold rolls 
were installed, these being stands taken from the hot 
mill, where they had been replaced by somewhat 
larger and heavier equipment. The three stands 


CHARACTERISTICS OF MILLS AND DRIVES 


ROLLS 
Mill St. Diameter Length F.P.M. 
i 14”-30” 42” 52.6-105 
rs. 2 147-30” 42” 76.2-152 
Tandem 3 14-30” 12” 87.8-175 
4 14”-30” 42” 110.0—220 
Coiler 
Single 5 147-30” 42” 128-256 
Reel 
Single 6 14”-30” 42” 132-264 
Reel 
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Dist. to MOTORS 
Next St. H.P. R,P.M. Volt Cur. 
22’0/ 400 500-1000 600 DC 
22’0” 400 500-1000 600 DC 
22’0” 400 500-1000 600 DC 
44’0” 400 500-1000 600 DC 
44’0” 400 500-1000 600 DC 
400 500—1000 600 DC 
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FIG. 8—4 high Cold Strip Mill, American Rolling Mili Ceo.., 
Butler, Pa. 


were arranged as a two stand tandem, and a single 
mill, particularly for reducing hot rolled stock to the 
lighter gages, without pickling, the so-called “Red 
Mill.” Fig. 8. 

Fourteen stands of two high rolls, of the sheet 
mill cold roll type, were added, and arranged as 
three and two stand tandems, and as single mills, 
for skin rolling in short, sheet, lengths. 

At the same time there were added: 

Two continuous box annealing furnaces of the 
tunnel type. 


CHARACTERISTICS 
ROLLS 
Mill St. Diameter Length F.P.M. 

l 14”-32” 12” 89-173 

Tandem 2 14”-32” is” 110-220 
Coiler 

Single 3 14”-32” 12” 128-256 
Coiler 


American Steel & Wire Co., Cuyahoga Works 


Following the International Nickel Co. mill at 
Huntington, the next installation of cold mills of the 
cluster type, and the first large cluster mills for 
rolling steel, was at the Cuyahoga Works of the 
American Steel & Wire Co. Cleveland, Ohio. The 
installation consisted of four cluster mills, of 32” roll 
face, arranged in tandem, with a reel following the 
last stand, and it was designed for rolling strip, in 
widths up to 28”, in long coils. The mill went into 
operation in Jan. 1927. These mills were equipped 
with roller bearings on the backing rolls, as was also 


Fig. 9. 


a two high mill, installed at the sametime. 


OF 


IRON AND STEEL ENGINEER 345 


Three blue annealing furnaces. 

Three continuous picklers, and one tank pickler. 

In the year following the installation of the cold 
strip equipment at the Butler plant, the American 
Steel & Wire Co., Cuyahoga Works, placed in oper 
ation a tandem train of four cluster mills, which, 
together with a single, two high mill, were equipped 
with anti-friction bearings. 

The Trumbull Steel Co., at Warren, Ohio, and 
the Weirton Steel Co., Weirton, W. Va., also, each 
installed a cold rolling plant in connection with the 
broad, hot strip mills, which were, at that time, 
under construction. 

The American Steel & Wire Co. installation and 
the Trumbull Steel Company installation, formed ex 
tensions to their existing plant, while the Weirton 
Steel Co., installation formed part of an entirely new 
plant. All three of these were for the purpose of 
handling strip in long coils. 

In the same year, 1927, the Allegheny Steel Co. 
installed a four stand, four high, tandem train, and 
the American Rolling Mill Co., a five stand tandem 
train, both of which were designed for cold rolling 
sheets, in short lengths. 

The Newton Steel Co., and the American Sheet 
& Tin Plate Co., each installed a single four high 
mill, and the United Alloy Steel Co., 
ter mill, tor the same purpose. 


a single clus- 


MILLS AND DRIVES 


Dist. to MOTORS 

Next St. H.P. R,P.M. Volt Cur. 

22%)" LO0 500-1000 600 DC 

14/0” LOO 500-1000 600 DC 
LOO 500-1000 600 DC 








FIG. 9—Cluster Mill for Cold Strip, American Steel and 
Wire Company, Cleveland, Ohio. 
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CHARACTERISTICS OF MILLS AND DRIVES 


ROLLS MOTORS 

Mill St. Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 

| 1014”-21Y4"” 32” $1.1— 82.2 250 400-800 230 DC 

- 2 1014”-21Y4” 32” 52.0-104.0 250 400-800 230 DC 

landem 3 L01A4"-2114" 32” 70.4-140.8 250 400-800 230 DC 

{ 1014"-21Y4” 32” 110-220 250 400-800 230 DC 
Reel 

Single 13” 32” 99-198 250 400-800 230 DC 
Reel 





Allegheny Steel Co. 


One of the earliest concerns to consider the pos- 
sibility of applying the four high, backing roll mill, 
to the field of sheet production, was the Allegheny 
Steel Co., Brackenridge, Pa. 

















FIG. 10—Four High Cold Sheet Mill, Allegheny Steel 
Company, Brackenridge, Pa. 


As early as 1923 this company built an experi- 
mental mill, the specific intention of which was to 
secure a greater percentage of cold rolling, on sheets 
in short lengths, than was obtainable on the regular 
sheet mill cold rolls, and to secure freedom from the 


grain enlargement, and the condition known as 
“Steads Brittleness” occurring when soft steel is box 
annealed after a small amount of cold work. 

The experimental mill was constructed by taking 
a set of ordinary sheet mill housings, and adding two 
small rolls between the usual two large rolls, plain 
bearings being used throughout. The results ob- 
tained with this crude apparatus were such as to 
indicate the possibilities of the method, and in 1926, 
an order was placed with the Mackintosh Hemphill 
Co., for four stands of four high rolls, having anti- 
friction bearings on the backing rolls. These mills 
were placed in operation in May, 1927, and have been 
in use continuously since that time, cold rolling 
sheets up to 42” wide. Fig. 10. 

It may be noted from the illustration of these 
mills that they were designed to have the bottom 
backing roll driven, being provided with a_ third 
pinion and spindle. This provision was never found 
necessary, and only the working rolls are now 
driven. The mills also had the two screws usual in 
sheet mill cold rolls instead of the single screw now 
usual in four high mills. 

During the past few years these four high mills 
have figured largely in the production of stainless 
steel sheets, in which product the Allegheny Steel 
Co. was one of the pioneers and for which the con- 
ventional sheet mill cold rolls were inadequate. 


CHARACTERISTICS OF MILL AND DRIVE 
MILL MOTORS 
Mill St. Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
1 12”~30” 50” 63-189 250 100—1200 230 DC 
ee 2 2”30” 50” 63-189 250 100-1200 230 DC 
l'andem 3 12”-30” 50” 63-189 250) 100-1200 230 DC 
| 12”~30” 50” 63-189 250 100-1200 230 DC 


Trumbull Steel Co., Warren, Ohio 
(Warren Plant, Republic Steel Corporation) 


In 1926, when the new broad strip was under 
consideration, the cold rolling plant of the Trumbull 
Steel Co. included rolling equipment for widths up 
to 22”. In order to increase their range up to the 
capacity of the new hot mill, 32”, they installed four 
stands of four high rolls, arranged as a tandem of 
three stands, and a single mill, and two stands of 
two high rolls for skin rolling. These mills were 
built by the United Eng. & Fdy. Co. and went into 


operation in May, 1927. Fig. 11. 














FIG. |1—Tandem Cold Strip Mill, Republic Steel Corporation, 
Warren, Ohio. 
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CHARACTERISTICS OF MILLS AND DRIVES 





ROLLS Dist. to MOTORS 
Mill St. Diameter Length F.P.M. Next St. H.P. R.P_M. Volt Cur. 
1 14”..33” $2” 78-156 20/0” 100 100—S800 230 Dc 
Tandem 2 14”-32” is” 93-186 10°0” 100 LO0—800 230 DC 
Reel 16” 38” "5 295-900 923() DC 
3 14”—32” 12” 110-220 100 100-800 230 DC 
Reel 16” 38” 75 225-900 230 DC 
Single 14”-32” 1s” 110-220 100 100—S00 230 DC 
Reel 16” 38” 75 225—900 230 DC 
Single 20)” [s” 153-308 200 L00—S00 230 DC 
Reel 16” 38” 75 225-900 230 DC 
Single 20 32” 153-308 200 100—S00 230 DC 
Reel 16” 38” "5 225-900 230 DC 
In addition to the new equipment, four stands of equipment were made, including a new continuous 
two high, 20” x 24” rolls were removed irom the old, pickler, for 32” wide strip, and new box annealing 
No. 1 cold mill to the new, No. 2 cold mill, for use ae 
furnaces. 


on the narrower product, 8” to 16”, 


hot mill. 
Extensive additions to the pickling and annealing and in 1929, a second larger mill. 


of the rebuilt 
In 1928 the company purchased one Steckel mill, 


CHARACTERISTICS OF MILLS AND DRIVES 


ROLLS MOTORS 
Mill Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
Reel 22” 
Reversing 3°..24" 18” 0—450—1000 200 100—S800 230 DC 
Reel 22” 


MOTOR-GENERATOR SET 


Motor: 225 KVA, .85 PF, 1200 R.P.M., 2200 V, 60 cy syn. 
Gen: 165 KW, 250 Vo DC 
Ward-Leonard Control 
Reel 30” 500 100—900 230 DC 
Reversing 5”..93” 28” 0—~450--1000 
Reel 30" 500 100-900 230 DC 


MOTOR-GENERATOR SET 


Motor: 575 KVA, .80 PF, 1200 R.P.M., 6600 V, 60 cy syn. 
Gen: 100 KW, 250 V DC 
Ward-Leonard Control 


The larger Steckel mill was never installed, as stand and a gear reduction added. A 1000 H.P. mo- 
5 . 5 . 
such, and in 1933, it was remodeled, the working tor was added to drive the rolls, the two 500 H.P. 


rolls were increased in diameter to 10”. and it was motors originally furnished to drive the mill, being 


changed over to the driven roll type, with a pinion used to drive the reels in the new layout. 


CHARACTERISTICS OF MILL AND DRIVE 


ROLLS MOTORS 
Mill Diameter Length F.P.M. H.P. R.P_M. Volt Cur. 
Reel 30” 500 100-900 230) DC 
Reversing 10”—32” 38” 0—500-1000 1000 200—400 230 DC 
Reel 30” 500 100—900 230 DC 


MOTOR-GENERATOR SETS 


Rolls—Motor: 1020 H.P., .60 PF, 900 R.P.M., 2200 V, 60 cy syn. 
Gen: 750 KW, 250 V DC 
Reels—Motor: 575 KVA, .80 PF, 1200 R.P.M., 6600 V, 60 cy syn. 
Gen: 400 KW, 250 V DC 
Ward-Leonard Control 
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Weirton Steel Co., Weirton, W. Va. 


The initial cold rolling installation of the Weirton 
Steel Co. broad strip mill included two tandem trains 
of four stands each of four high rolls, one of 48” and 
one of 42” face, and two single stands of four high 
rolls, one of each width. Fig. 12. 





In addition there were three stands of two high 
skin rolling mills. 

In addition to the cold rolling equipment proper, 
there were installed, two continuous picklers, each 
having a capacity of one 48” strip, or the equivalent 
in narrower strips. 

The annealing equipment comprised an original 
installation of eight double box, double row, anneal- 
ing furnaces, since supplemented by eighteen add1- 
tional furnaces of the same type, and two continuous FIG. 12—Tandem Four High Cold Strip Mill, Weirton 
normalizing furnaces. The normalizing furnaces are Steel Co., Weirton, W. Va. 
located in the bay conta‘ning the annealing furnaces, 
and on a floor above them. 

Additional finishing equipment provided included, 
two combination flattening and cutting machines, 
slitters and edge trimmers, flatteners, and a _ patent 














The cold rolling department produces all grades I 
of cold rolled strip, in widths from 12” to 24”, and 
full finished auto body, metal furniture, and other 
sheets, up to 48”, as well as tin plate made by the 4 


leveler. cold reduction process. 





CHARACTERISTICS OF MILLS AND DRIVES 








ROLLS Dist. to MOTORS 
Mill St. Type Diameter Length F.P.M. Nex? St. HP. R.P.M. Volt Cur. 
l t Hi 14°..32” 18” 69.5-139 25'0” 500 LOO0-800 600 DC 
? t Eli 14°38" 1S” 86--172 2570” 500 100-800 600 DC 
Tandem 3 1 Hi 14°32” 18” 104-208 25/0” 500 100-800 600 DC 
| t Hi 14°..32" 43” 117-234 500 100-800 600 DC 
Reel 25” i4” 75 225-900 250 DC H 
1 t Hi 14”32” 12” 69.5-139 25'0” 500 100-800 600 DC ' 
2 t Hi 14”%~32” 12” 86-172 95’0” 500 100-800 600 1¢ 
Tandem 3 t Hi 14°32” 12” 104-208 25'0" 500 100-800 600 DC 
| t Hi 14°32” 12” 117-234 500 L00-800 600 DC 
Reel 25” 14” 75 225-900 250 DC 
Single 4 Hi 14”..33” 48” 117-234 500 100-800 600 DC 
Reel 25” 14” 75 225-900 250 DC 
Single t Hi 14°..33” $2” 117-234 500 100-800 600 DC 
Reel 25” 14” %5 225-9600 250 DC 
Single 2 Hi 20” ts” 130-390 150 100-1200 250 DC 
Reel 25” 14’” V5 225-900 250 DC 
Single 2 Hi 20” Ls” 130-390 150 100-1200 250) DC 
Reel 25” 14’ 75 225-900 250 DC 
Single 2 Hi 20” 18” 130—390 150 100-1200 250 DC 
Reel 25” 14” 75 225-900 250 DC 
P| 
In addition to the cold mills just described, there size, 38” and in 1932, two additional smaller mills, 
was installed in 1930, one Steckel mill of the larger one 20” and one 28”. 
CHARACTERISTICS OF MILLS AND DRIVES 
ROLLS MOTORS 
Mill Dia. Lgth. F.P.M. H.P R.P.M. Volt Cur. 
Reel 30” 500 100-900 230 DC 
Non Driven g”..93” 38” 0—~448-1010 | 
Reel 30” 500 100-900 23() DC : 
4 
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MOTOR GENERATOR SET 
Motor: 575 KVA .80 PF 1200 RPM 6600 V 60 cy syn. 
Gen: 2-400 KW 250 V DC 

Ward-Leonard Control 


Reel 
Non Driven 37-24” 20” 0442-884 200 100-800 230 pc 
Reel 
MOTOR GENERATOR SET 
Motor: 225 KVA .85 PF 1200 RPM 6600 V 60 cy syn. 
Gen: 165 KW 250 V DC 
Ward-Leonard Control 
Reel 
Non Driven 27" 28” 0—392-—784 600 100-800 600 DC 
Reel 
MOTOR GENERATOR SET 
Motor: 720 KVA .80 PF 900 RPM 6600 V 60 cy syn. 
Gen: 500 KW 600 V DC. 
Ward-Leonard Control 
Newton Steel Co. American Rolling Mill Co., Ashland 
Another of the early concerns to experiment with The American Rolling Mill Co., since 1924. had 
the application of the four high roller bearing mill, been producing sheets from 18 to 24 gage, by hot 
to the cold rolling of sheets from the conventional! rolling the rough sheets from the continuous sheet 
hot sheet mill, was the Newton Steel Co., Newton mill, and in 1927 they installed a cold mill with the 
Falls, Ohio. intention of making an equivalent reduction, without 


In 1927 they obtained a four high mill which was 
operated in an experimental way for about a year, 
but the results were never made public, and the mill 
was eventually sold. 


CHARACTERISTICS OF MILL AND DRIVE 
ROLLS MOTOR 
Mill Dia. Lgth F.P.M. H.P. R.P.M. Volt Cur. 


Single 14”7-32” 18” 154-308 400 400-800 230 D¢ 





Central Alloy Steel Co. 

The next mill of the cluster type, and the largest 
of that type that has been built up to the present 
time, 54”, was installed by the Central Alloy Steel 








Co., at Canton, Ohio, in 1927. This mill was de 
signed for the cold rolling of sheet lengths and was 
not provided with a reel. It has been largely used FIG. 13—Four High Cold Sheet Mill. American Rolling 


for the cold rolling of stainless steel sheets. Mill Co., Ashland, Ky. 


the necessity for reheating, and also with the ex 


CHARACTERISTICS OF MILL AND DRIVE some ere é' caile fat 
pectation of making a more highly finished sheet, 
ROLLS MOTOR with improved physical qualities. Fig. 13. 

Mill Dia. Lgth. F.P.M.  H.P. R.P.M. Volt Cur. The mill comprised five stands, of four high rolls, 
Single 147-27" 54” 80-160 400 400-800 230 Dé arranged in tandem, with room for a sixth stand, if 
CHARACTERISTICS OF MILL AND DRIVE 

ROLLS Dist. to MOTORS 
Mill St. Diameter Length F.P.M. Next St. H.P, R.P.M. Volt Cur. 
1 14”.34” 58” 63.5-127 1870” 600 LO0—SOU 230 DC 
2 14”-34” 58” 78.9-157 18’0” 600 LO0—S800 230 DC 
TPandem 3 |4”"3¢" 58” 955-191 18’0” 600 100-800 230) nm 
14”-34” 58” 113-227 1s"? 600 100-800 230 DC 
5 147-34” 5a" 129-258 600 100—S800 230 [)¢ 


2—MOTOR-GENERATOR SETS 
Motor: 1440 H.P., .80 PF, 6600 V, 60 cy, 720 R.P.M. syn. 
Gen: 1000 KW, 250 V, DC 
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such should later be required. The sheets from the 
continuous, hot sheet mill, at about 16 gage, are 
pickled and cut into lengths to produce a single 
sheet. “These short lengths are carried on a traveling 
belt to the cold mill and entered into each of the 
five stands in succession, the piece never being in 
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more than a single stand at the same time. Sheets 
are ordinarily reduced from 14 or 16 gage to 20 to 
24 gage in the five passes. After cold rolling the 
sheets are box annealed and skin rolled on the sheet 


mill cold rolls. 








Wheeling Steel Corporation* 











Otis Steel Co., Cleveland, O. 

The Otis Steel Co., in 1931-2, installed a cold strip 
mill that in size, and connected horse power, ex- 
ceeded anything built up to that time. This mil! 
was designed for the further cold reduction of the 
product of the 72” hot strip mill, then under con- 


~ 





struction. 

The cold mill comprised two stands of four high 
rolls arranged in tandem. The first stand was equip- 
ped with a magnetic type uncoiler and feeder, and 
the second stand with a tension reel, equipped with 
automatic entering guides. 

Each stand is driven by a 1500 H.P. motor, and 
the reel by a 400 H.P. motor. All three motors are 





driven from an independent motor generator set. 


i nmitnn ieee aa ee tt by 
Phe | entire ere nic il equipment was built ry FIG. 14—Four High Cold Strip Mill, Otis Steel Co.. 
the United Eng. & Fdy. Co. The weight of each Cleveland, Ohio. Entry Side. 








CHARACTERISTICS OF MILL AND DRIVE 


ROiLS Dist. to MOTORS 
Mill St. Dia. Lgth. F.P.M. Next st. H.P. R.P.M. Volt Cur. 
Ten to | 207-52” 12” 101—202 1500 200-400 600 DC 
Pandem 2 20”~52” yor" 155-310 1500 200-400 600 DC 


MOTOR GENERATOR SET 


Motor: 3570 KVA .80 PF 720 RPM 11000 V 60 cy Syn. 
Gen: 2-1250 KW 600 V DC 
Ward-Leonard Control 





roll housing is approximately 175,000 Ibs., of each 
backing roll 66,400 Ibs., of each working roll 10,000 
lbs., and the weight of the mills complete, with rolls, 
pinions and pinion housings, gear reductions, reel 
and reel guides, and automatic uncoiler, is about 
2,250,000 Ibs. Figs. 14-15. 

The mill was designed for cold reductions, up to 
50%, on 60” wide stock, at a speed of 150 feet per 
min., and this has been readily accomplished. The 
mill is now producing all grades and finishes of full 
finished auto-body stock. 

[In addition to the cold rolling equipment proper, 
there is installed a continuous pickler, automatic 
flattening and cutting up machines, edge trimmer 
and slitter, and other auxiliary machinery. The ex- 
isting sheet mill cold rolls are utilized for skin roll- 
ing, and the sheet mill annealing and normalizing 
furnaces for the heat treatment of the strip. 

















FIG. 15—Four High Cold Strip Mill, Otis Steel Company, 
Cleveland, Ohio. Delivery Side. 


*The description of the Steubenville and Yorkville plants of the 
Wheeling Steel Corporation will be found on page 36l. 
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Inland Steel Co. two two high mills for skin rolling, these being 
driven from the mill 250 volt line. 

In addition to the roll trains there are two con 
tinuous picklers, two tunnel type box annealing fur 
naces, and eight batch type annealing furnaces, be 
sides a very complete equipment of flattening and 
cutting up machines, levelers, edge trimmers and 
slitters, as well as other finishing equipment. 


In 1932 the Inland Steel Co. had completed and 
placed in operation a very complete installation of 
the broad strip type, and included therein was a cold 
rolling plant for the further reduction of the hot 
rolled product. 

The cold rolling equipment included two tandem 
trains of three stands each, and two single stands, 
all with four high rolls. Each tandem train, with its 
reel, is driven from a separate motor-generator set 
equipped with Ward-Leonard control. The two sin- 
gle stands are driven from a third motor-generator 
set. In addition to the four high stands there are drives are indicated in the accompanying table. 


The entire rolling equipment, as well as much of 
the auxiliary machinery, was built by the Mesta 
Machine Co. 


The principal characteristics of the mills and 


CHARACTERISTICS OF MILLS AND DRIVES 





ROLLS MOTORS 
Mill St. Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
] 20”-44” 54” 500 100-800 G00 DC 
Tandem 2 20”—44” 54” 500 L00—S800 600 DC 
3 207-44” 54” 150-300 500 100—S800 600 DC 
Reel 100-150 225-900 GOO DC 
MOTOR-GENERATOR SET 
Motor: 1400 KVA, PF, 6600 V, 25 cy, 750 R.P.M. syn. 
Gen: 1250 KW, 600 V, DC 
Ward-Leonard Control 
| 90”"—44" 19°" 350 LOO—SO0 600 Dc 
Tandem 2 207-44” 12” 350 LO0—800 600 DC 
3 20”-44” $2” 150-300 350 100-800 600 DC 
Reel 100-150 225-900 600 DC 
MOTOR-GENERATOR SET 
Motor: 1400 KVA, PF, 6600 V, 25 cy, 750 R.P.M. syn. 
Gen: 1250 KW, 600 V, DC 
Ward-Leonard Control 
Single 90”44" 72" 150-300 500 L00—S800 600 DC 
Reel 100-150 225~900 600 DC 
Single 207-44” 72” 150-300 500 100—800 600 DC 
Reel 100-150 295900 600 DC 
MOTOR-GENERATOR SET 
Motor: 1400 KVA, PF, 6600 V, 25 cy, 750 R.P.M. syn. 
Gen: 1250 KW, 600 V, DC 
Single 27” 54” 60-125 225-900 230 DC 
Reel 60-125 225-900 230 DC 
Single 27” 54” 60-125 225-900 230 DC 
Reel 60-125 225900 230) DC 
Prior to the construction of the continuous broad strip for tinning, using the preduct of the hot, broad 


strip mill. ‘This mill has just been installed, and is 
expected to go into operation in the present year. 
The characteristics of the Steckel mill are shown 


strip mill, the Inland Steel Co. had been a pro- 
ducer of sheets on the conventional sheet mills, but 
had not entered into the field of tin plate production. 

In 1933 they decided to enter the tin plate field in the table below. 
and purchased a Steckel mill for the production of 








CHARACTERISTICS OF MILL AND DRIVE 


ROLLS MOTOR 
Mill St. Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
Reel 
Reversing 5/34” 38” 0—7 50-1500 \ 1000 100-800 BOO DC 
Reel | 


MOTOR-GENERATOR SET 
Motor: 1100 KVA, 1.00 PF, 6600 V, 25 cy 750 R.P.M. syn. 
750 KW, 600 V, DC Exciter: 40 KW, 250 V, DC 


Gen: 
Ward-Leonard Control 
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\t the present time there is under construction, 
an additional tandem train, of five stands of 18”—49” 
by 42” four high rolls, and two single stands of 18’- 
39” by 42” four high rolls. The tandem train, and 
each of the single stands will be equipped with a 
tension reel. 


American Sheet & Tin Plate Co. 


The American Sheet & Tin Plate Co. has con- 
tributed much to the development of cold rolling, in 
the wider widths, first in the form of sheet lengths, 
and more recently in the form of strip. In 1927 they 
installed a 55” mill, and in 1929 an 84” mill for the 
cold reduction of sheets from the conventional sheet 
mills. 

This company was one of the first to install a 
hot mill of the broad strip type, the 42” continuous 
strip mill at the Gary Tin Mills. In 1931 they in- 
stalled a four high cold mill, of the non-reversing 
tvpe, for the cold reduction of the product of this 
mill. In the present year this mill was converted to 
the reversing type and placed in operation, and a 
second mill of the same type was ordered and is 
expected to start operation shortly. 

Two larger mills of the same type, for the pro- 
duction of sheets up to 72” wide, in coil lengths, 
have been built and are expected to go into operation 
before the close of the present year. 


Wood Works 

In 192% the American Sheet & Tin Plate Co. 
ordered a single stand, four high mill, for the Wood 
Works, McKeesport, Pa. This mill was built by the 
EK. W. Bliss Co., and was equipped with roller bear- 
ing on both the backing rolls and on the working 
rolls, and was the first application of roller bearings 
to the working rolls of a four high mill. 

The mill went into operation in January, 1928, 
and was originally designed to cold roll low carbon 
sheets from the conventional hot mills. Lately, how- 
ever, it has been used to roll stainless steel sheets 
as well. ‘This mill was not equipped with a reel, as 
unnecessary for the short sheet lengths involved. 


CHARACTERISTICS OF MILL AND DRIVE 

ROLL MOTOR 
Mill Dia. Lgth. F.P.M. ae R.P.M. Volt Cur. 
Single 167-34" 55” 102-204 400 400-800 230 DC 
The mill motor derived its current from the main 
mill D.C. line and was not provided with a separate 


mctor-generator set. 


Mercer Works 

In 1929 the American Sheet & Tin Plate Co. pur- 
chased for the Mercer Works, Farrell, Pa., what was 
the heaviest and widest, backing roll mill, for cold 
rolling purposes, proposed up to that time. It was 
designed for heavy cold reductions on low carbon 
sheets, up to 72” in width. The roller bearings, of 
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the tapered roller type, had a radial capacity of 
5,000,000 Ibs. at a speed of 200 F.P.M., and were of 
the greatest capacity, for rolling mill duty, built up 
to that time. 

This mill was built by the United Eng. & Fdy. 
Co. and first went into operation in November, 1929. 
Fig. 16. 

This mill, like the Wood Works mill, was de- 























FIG. 16—Four High Cold Sheet Mill, Mercer Works, 
American Sheet & Tin Plate Company, Farrell, Pa. 


signed for cold rolling sheets in short lengths, and 
was not provided with a reel. 


CHARACTERISTICS OF MILL AND DRIVE 
ROLL MOTOR 
Mill Dia, Lgth F.P.M. H.P. RPM. Volt Cur. 
Single 167-48” 84” 108-325 400 400-1200 230 DC 


Gary Tin Mill 


When it was decided to construct the continuous 
broad strip mill at Gary, two methods for the fur- 
ther reduction of the product to lighter gages were 
considered: First: The hot reduction of breakdowns, 
in short lengths, on the existing tin mills. Second: 
The cold reduction, in coil lengths, on mills of the 
four high type. The first alternative was the one 
adopted at the time, and some four years later, oper- 
ations in line with the second alternative were be- 
gun, supplementing the production by the tin mills, 
from strip mill breakdowns. 

Early in 1931 they ordered a four high cold mill 
for the further reduction of the hot strip, in coils of 
about 16 gage thickness, to tin mill gages. The mill 
was built by the E. W. Bliss Co., and went into 
operation in November of the same year. 

As originally constructed the mill consisted of a 
single stand of four high rolls, with one tension reel 
and a feed reel equipped with dynamic braking gen- 
erator. The rolls and the ree! were each driven by 
a separate motor, and both motors were furnished 
with current from an existing motor-generator set. 
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CHARACTERISTICS OF MILL AND DRIVE 


ROLL 
Mill Diameter Length F.P.M. 
Feed Reel 
Single 16”—46” 42” 200400 


Reel 24” 





The mill was operated for about eighteen months, 
in accordance with ordinary strip mill practice, re- 


moving the drum with the coil upon it from the reel 
after each pass, and produced strip for tinning in a 
generally satisfactory manner. 
hot strip 30” wide, to .011” in four or five passes, 
at speeds ranging from 200 F.P.M. for the first pass, 
to 400 F.P.M. for the last pass was considered usual 
practice. 

An additional four high mill, for planishing, or 


A reduction of .062” 


353 
MOTORS 
H.P. R.P.M. Volt Cur. 
Gen. 35 
675 100—S800 600 DC 
500 300—900 600 DC 


skin rolling, in coils after annealing, was instalied at 
the same time. 

This mill was equipped with two reels, that on 
the entry side having a dynamic braking generator 
attached, for supplying back tension on the strip, 
and feeding back current to one of the two motors 
attached to the reel on the delivery side. The mill 
and the other reel motor, were driven from an in 


dependent motor-generator set. 


CHARACTERISTICS OF MILL AND DRIVE 


ROLL 
Mil! Diameter Length F.P.M. 
Feed Reel 
Single 137-27” 12” 0400-8 


Reel 


OU 


MOTORS 
H.P. R.P.M. Volt Cur. 
Gen. 100 KW 600-1350 250 Dc 
150 300—900 230 DC 
200 300-1200 230 DC 
Regen. 125 600-1200 230 Dc 


MOTOR-GENERATOR SET 


Motor: 2 
Gen: ] 


50 KW. 250 V. DC 


25 H.P., .80 PF, 2200 V, 25 cy, 


a 
‘ 


}: 


50 R.P.M. syn. 
ixciter: 15 KW, 


Ward-Leonard Control 





In 1933 the mill was rebuilt, and changed to a 
two reel reversing unit, one reel on each side of the 
rolls, the strip being coiled on, and uncoiled from, 
the two reels alternately. It was first operated in its 
new form, in June, 1933. 

The 675 H.P. motor on the main roll drive was 
replaced by a new motor of 1200 H.P., the old reel 
motor was used for one reel, and a new motor added 
for the other reel. 





By avoiding the necessity for removing the coil 
from the reel after each pass, and with the higher 
power available it was expected that a considerable 
saving in labor, as well as an increase in production, 
would be accomplished. A concurrent advantage 1s 
that considerable tension may be applied to the strip 
on the entering, as well as on the delivery side, of 
the mill. 


CHARACTERISTICS OF MILL AND DRIVE 


ROLL MOTORS 
Mill Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
Reel 30” 500 300-900 600 DC 
Single Rev. 16”—-46” 12” 0-500-800 1200 500-800 600 DC 
Reel 30” 500 300-900 600 Dc 





This mill was driven from the same motor-gen 
erator set, with Ward-Leonard control, enabling it 
to give a speed range from 0 to the minimum speed 
of the main roll and reel motors by generator voltage 
control. Speeds above the minimum are obtained 
by the usual motor shunt field control. 

’ The ordinary practice on the rebuilt mill is to 
reduce strip 30” wide from .065” to .011” in three 


passes at a finishing speed of 500 F.P.M. for the 
first pass and 800 F.P.M. for the last pass. 

\ second mill of the single mill, two reel re 
versing, type, likewise designed for the production 
of strip, in coils, for tinning, has been ordered from 
the United Eng. & Fdy Co. and is about ready to 


go into operation. 
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CHARACTERISTICS OF MILL AND DRIVE 


ROLL MOTORS 
Mill Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
Reel 30” 500 300-900 600 DC 
Single Rev. 16”—49” ad 0—500-—800 1200 500-800 600 DC 
Reel 30” 500 300-900 600 DC 


MOTOR-GENERATOR SET 


Motor: 4300 H.P., .80 PF, 6600 V, 25 cy, 500 R.P.M. syn. 


Gen: 2—1500 KW, 600 V, DC 


Ward-Leonard Control 


The motors of both this mill and the preceding 
mill of the same type, are driven from one 3000 KW 
motor-generator set in the hot strip mill, each mill 
having its separate 1500 KW = generator. 


Each mill has an independent control of speed 
from 0 to 500 F.P.M. by generator voltage control, 
and from 500 to 800 F.P.M. by motor shunt field 
control. 








Gary Sheet Mill 


During the present year the American Sheet & 
Tin Plate Co.\has ordered and now under construc- 
tion, two mills of the four high, backing roll type, 
that will exceed in size and weight anything previ- 
ously constructed, either in the hot, or in the cold 
rolling field. One of these mills is being built by 
the EK. W. Bliss Co., and the other by the United 
Eng. & Fdy. Co. The two mills are identical, as far 
as size of rolls is concerned, but are somewhat dif- 
ferent in mechanical construction. 


The mill built by the E. W. Bliss Co. has hous- 
ings of the laminated plate, link type, with the 
screwdowns inside the housing windows, while the 
mill built by the United Eng. & Fdy. Co. is of the 
conventional type, with cast steel housings, and with 
the screwdowns passing through the upper part of 
the housings. Each of the roll stands will weigh 
about 1,500,000 Ibs., a single housing alone weighing 
about 250,000 Ibs. The Bliss mill was very ade- 
quately described and illustrated in the paper* by 
Mr. Lloyd Jones, formerly General Manager of the 
E. W. Bliss Co., at the meeting of this Society, in 
May, 1933, at Salem, Ohio. 

Each of these mills will be of the single stand, 


*This paper appeared in the August, 1933 issue of the Iron and 
Steel Engineer. 


double reel, reversing type, having the working rolls 
driven. The electrical equipment for each will form 
a complete independent unit, comprising: motor- 
generator set, main roll motor, and two reel motors. 
The general characteristics of the mills are given 
below. 

The capacity of each of these mills is designed to 
be 50% reduction on .109” thick strip, 72” wide, at 
250 F.P.M. and lesser reductions at increased speeds. 


Neither of these mills is as yet, in operation, and 
data on their performance will be eagerly looked for. 


There are two additional mills of the single stand, 
two reel reversing, driven roll, type now under con- 
struction. The one for the Jones & Laughlin Steel 
Co., at Aliquippa, and the other for the Youngstown 
Sheet & Tube Co., Indiana Harbor, both of which 
are designed for the production of strip in coils, for 
tinning. 


These two mills and the mill recently installed 
by the Follansbee Bros. Co. mark the entry into the 
field of strip for tinning of concerns which do not, 
at the present time, possess broad strip mills, so 
that for the present at least, their raw materials wil! 
have to be provided by some modification of their 
existing mills, not strictly of the broad strip type, 
or by purchase from some outside source. 


CHARACTERISTICS OF MILL AND DRIVE 


ROLL MOTORS 
Mill Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
Reel 700 150-525 600 DC 
Single Rev. 20” 56” 84” 0—250—500 1500 200—400 600 DC 
: Deol 00 150-525 600 DC 


Gen: 1750 KW, 600 V, DC 
Booster Gen: 150 KW, 300 V, DC 


A. 1. & S. E. E. — TWENTY-SIX YEARS OF ENGINE ERING SERVICE TO THE IRON & STEEL INDUSTRY 


MOTOR-GENERATOR SET 


Ward-Leonard Control 


Motor: 2800 H.P., .80 PF, 2300 V, 25 cy, 500 R.P.M. syn. 
Exciter: 50 KW, 250 V, DC 
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Youngstown Sheet & Tube Co., Indiana Harbor 


The Youngstown Sheet & Tube Co. has operated 
a tinplate mill, of the conventional type, at the Indi- 
ana Harbor Works, since 1926. 


In 1933 they supplemented this by of the 


mill 


— ——— —_ ——— — 
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driven roll, reversing, type, for the production of 
strip for tinning by the cold reduction method. This 
mill is, in general, similar to the other mills of the 
type, built during the present year, both in construc 


tion, and in method of operation. 


CHARACTERISTICS OF MILL AND DRIVE 


ROLLS MOTORS 
Mill Dia. Lgth. F.P.M. H.P. R.P.M, Volt Cur 
Reel 30” 600 250—950 600 DC 
Reversing 18”—49” 13” 0—667-1000 2000 232-348 G00 DC 
Reel RTI ad 600 250-950 G00 DC 


MOTOR-GENERATOR 


Motor: 2100 KVA .80 PF 514 
Gen: 1500 KW 600 V DC 
Exciter: 75 KW 250 V 


Booster: 


DC 


SET 


RPM 


11000 V 60 cy, syn. 
150 KW 3850 \ 


Ward-Leonard Control 


Follansbee Brothers Co. 


The Follansbee Brothers Co., with plants at Fol- 
lansbee, W. Va., and Toronto, Ohio, had been for 
many years producers of both sheets and tin plate 
by the conventional methods, when in 1932, they 
decided to enter the field of the production of tin 
plate by the cold reduction method. 

A large mill was ordered from the Cold Metal 
Process Co., which was installed in the early part 
of 1933 and first went into operation in July, 1933. 




















FIG. 17—Tin Plate Mili, Follansbee Brothers, Company. 
Follansbee, W. Va. 

















FIG. 18—Tin Plate Mill, Follansbee Brothers Company, 
Follansbee, W. Va. 


The mill was of the four high type with non-driven 
working rolls. Figs. 17-18. 

The hot rolled strip, in coils of about 6000 Ibs. 
each, reduced by on the cold 
mill, to tinplate gage without intermediate annealing. 
of rolling being reversed between 
the strip reaches the desired gage, 


is successive passes 
direction 


When 


The 


passes. 


CHARACTERISTICS OF MILL AND DRIVE 


ROLLS MOTORS 
Mill Diameter Length F.P.M. H.P. R.P.M. Volt Cur. 
Reel 28” 38” 
Non-Driven 5”_34” 38” 0—750—-1500 1000 100-800 600 DC 
Reel 28” 38” 
MOTOR-GENERATOR SET 
Motor: 1100 H.P., .80 PF, 2200 V, 60 cy, 900 R.P.M. syn. 
Gen: 750 KW, 600 V, DC Exciter: 18 KW, 250 V, DC 
Ward-Leonard Control 
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the winding drum with the coil upon it is trans- 
ferred to a rewinder, upon which the coil, after the 
unreduced ends have been cut off, is rewound upon 
a collapsible drum, from which it is removed in the 
usual manner. 

The coil is then moved by the crane to the en- 
tering end of a cleaning and cutting up line, which 
is located at right angles to the cold mill building. 
This line comprises: 

First: A feed reel and stitching machine, in which 
the coils are unwound and the ends of successive 
coils placed one upon the other, and stitched, to per- 
mit continuous operation. 

Second: A cleaning unit consisting of four tanks, 
the power washer, the electro cleaner, the scrubbing 
tank, and the hot water rinse tank. 

Third: Following the cleaning unit, is a pinch 
roll, a side trimming shear for determining the 
width, a leveler and an end cut flying shear, for 
cutting the strip into the lengths desired for the 
finished tinplate. 

The cleaning unit is about 60 feet in length, of 
which the electro cleaning tank occupies 33 feet. 
The first unit, the power washer, comprises a tank 
containing an alkaline cleaning solution, maintained 
at a temperature of approximately 160 degrees F., 
which, aided by brushes and a high pressure spray, 
removes the heavier deposits of oil and grease. Fol- 
lowing the power washer the strip passes into the 
electro cleaning tank, which is of Meaker type and 
also contains an alkaline solution, maintained at a 
temperature of 160 degrees. The tank forms the 
anode, and the strip the cathode, for an electric cur- 
rent of approximately 4000 amperes at 6 volts, the 
current being conducted to the strip by means of 
4” rings, which ride lightly on the top of the strip. 
Electro cleaning is done in a manner similar to that 
used in electro plating, the current passing through 
the alkaline solution liberating hydrogen gas at the 
cathode, in this case the strip, the hydrogen bubbles 
formed forcing all the remaining oil and grease from 
the pores of the metal. 

The entire arrangement which was furnished by 
the Mesta Machine Co. is remarkably effective for 
the purpose for which it was designed. 

The cut lengths of strip from the flying shear 
are transferred on a gravity conveyor to the an- 
nealing department, where they are box annealed in 
the regular tin mill annealing furnaces, and are then 
skin rolled and white pickled, and pass to the tin- 
ning pots, the assorting and packing rooms, and 
the warehouse. 


Technique 


To summarize the present practice in cold roll- 
ing broad strip, we may say that there are four dif- 
ferent systems, all of which have one feature in 
common, that is, the use of four high, backing roll 
mills, equipped with anti-friction bearings. These 
systems are: 

First: The system based upon the pre-existing 
wide strip mills, using long coils, either by tandem 
train, or by single mills. In the former case the 
system is characterized by the use of from two to 
five stands, arranged in tandem, one pass being made 
in each stand, and the piece being engaged in all 
stands at the same time. Following the last stand 
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is a tension reel, dr in some cases a coiler. Tension 
is commonly employed between the stands, as well 
as between the last stand and the reel, although this 
is not always the case. The speeds were compara- 
tively slow, that of the last stand being commonly 
from 200 to 300 F.P.M., and that,of the earlier stands 
being of the order of one-half of this. In the earlier 
mills the drafts were generally light, seldom exceed- 
ing 30% in any one stand, or 60% in the tandem 
train, but now the drafts have generally been re- 
vised upward, a total reduction of 70 or 90% not 
being uncommon, particularly when producing strip 
in tinplate gages. 

Examples of the tandem type may be found in 
the earlier mills, Butier, Cuyahoga, Trumbull and 
Weirton. Later built mills of the type are the Steu- 
benville and Yorkville mills of the Wheeling Steel 
Corporation and the Inland Steel Co. mill. 

In the case where single mills are used, reduction 
is effected by successive passes in the same stand 
provided with a reel, the coii being removed from 
the reel after each pass. Otherwise the characteris- 
tics are the same as in tandem operation. 

Tandem trains are often supplemented by one or 
two single stands, in which the roughed down coi! 
may be given an additional leveling pass. This, and 
their use for skin rolling or planishing stands is 
about the only place they are found in use today. 

Second: The system based upon the pre-existing 
sheet mill practice, with the use of backing roll 
mills either in tandem train, or by single mills. In 
both cases the system is characterized by rolling 
short sheet lengths the piece being engaged by only 
a single stand at the same time, and always main- 
tained flat and not coiled. Tension is, of course, 
impossible. The speeds of the stands are of the 
same order as those of the mills in the former sys- 
tem. Drafts are generally less than in strip rolling, 
seldom exceeding a total of 50% in four or five 
passes. 

In the case of the single mill, a considerable 
number of sheets are each given a single pass 
through the stand, and then returned to the entry 
side, and given a second pass, and so on. The sin- 
gle mill type has probably found its widest use in 
the production of sheets of the corrosion resisting 
alloys of chrome and chrome nickel, stainless steels 
and rustless iron. 

Of the tandem type we have the mills of the 
Allegheny Steel Co., and the Ashland mill of the 
American Rolling Mill Co. Of the single mill type 
there are the mills of the International Nickel Co., 
at Huntington, W. Va.; the United Alloy mill, at 
Canton, O., and the American Sheet & Tin Plate 
mills at the Wood Works and at the Mercer Works. 

Third: The Steckel system. This system uses 
strip in long coils, the entire reduction being carried 
on by successive passes in the same stand, the di- 
rection of rolling being reversed between passes. 
This system is characterized by the use of exceed- 
ingly small rolls, from 2” to 5” in diameter, backed 
up by much larger rolls, from 24” to 36” in diam- 
eter. The rolls are not in themselves driven, all the 
power being applied through tension exerted on the 
strip, by the reels. 

The mill is equipped with two reels, one on each 
side of the mill, upon which the strip is alternately 
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coiled and uncoiled. The ends of the strip are, at all 
times, retained on both reels, the unreduced ends 
being subsequently removed by cropping. The speeds 
are high, running up to 1500 feet per minute, or 
more. The drafts are generally light, not usually 
greater than 15%. Fig. 19. 

















FIG. 19—38" Steckel Mill 


These mills in the past, have been small, not 
exceeding 20” capacity until 1929, but there are now 
two of 38” width in operation, one at the Weirton 
Steel Co., and one at the Follansbee Brothers Co. 
\ third, that of the Inland Steei Co., is about ready 
to go into operation. 


Fourth: The single mill, driven roll, reversing 
system. ‘This system has been in use in Europe for 
a number of years, but has only come into use in 
this country during the year past. It is now seeing 
a tremendous expansion, two mills of the type now 
being in operation, and five mills under construction. 


The system is characterized by the use of the 
four high mill, having working rolls and backing 
rolls of the usual proportions, and with the working 
rolls driven. It is equipped with two reels, one on 
each side of the mill, each having its separate motor 
drive. ‘There are thus three main motors on the 
mill, one on the rolls proper, and one on each of the 
two reels. Each reel motor is commonly of one-half 
the H.P. of the main roll motor. All motors are 
driven from a single M.G. set, or from a separate 
M.G. set for the main rolls and for the two reels. 


This system features the combination of heavy 
drafts with high speeds, together with the applica- 
tion of tension on the strip, both on the entering 
and on the delivery sides. The direction of rolling 
is reversed between passes. As in the case of the 
Steckel mill the ends of the strip are retained on 
both reels until the rolling of a coil is completed, 
there is therefor a length of strip at each end of the 
coil of the initial thickness, which must be removed 
and scrapped, or otherwise disposed of. It can 
readily be seen that the percentage of waste from 
this cause decreases as the weight of the coil in- 
creases, or for equal weight coils, as the initial thick- 
ness is less. Carried to its extreme, this would 
indicate that for maximum economy, a coil of the 
full weight of the ingot would be required. 
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Skin Rolling 


The foregoing paragraphs relate primarily to the 
reduction of the hot rolled strip, or sheet, to ap- 
proximately the gage of the finished product, rolling 
for reduction. There is a second type of rolling, 
rolling for temper, which is characterized by some 
what different methods. 

Rolling for temper is required when a_ physical 
condition, intermediate between the hard rolled con 
dition, resulting from a drastic cold reduction, and 
the dead soft condition, obtained by annealing the 
cold rolled material, is required. This is commonly 
effected by an additional cold rolling, after annealing, 
of the order of from 3% to 20%, according to the 
final temper desired. As far as broad strip is con- 
cerned, the rolling for temper is generally limited to 
the lower portion of this range, quarter hard and 
skin rolled. 

When cold rolled strip is box annealed, dead 
soft, it has the property of taking a so-called “set”, 
if it is bent beyond a certain point, the metal not 
returning to its original physical condition, and the 
surface is marked by cross breaks, or wrinkles, or as 
they are termed in the finished product, “stretcher 
strains”. When the dead soft strip is afterwards 
subjected to a considerable amount of cold working, 
as for example, a deep drawing operation, the cross 
breaks disappear, but if the cold working is light, 
or if there are extensive lightly worked surfaces, in 
some parts of a deep drawn article, the cross breaks 
are highly objectionable. 

For these reasons most cold rolled broad strip is 
given an additional reduction, after annealing. This 
cold rolling is known as, skin rolling, pinch rolling, 
and planishing, and serves the purpose of preventing 
the formation of cross breaks, or stretcher strains, 
without greatly increasing the hardness, or injuring 
the drawing qualities. 

Skin rolling is accomplished by giving the strip 
a light reduction, of the order of 1% to 3%, either 
in the coil form, or in short, cut lengths. It is 
generally effected in two high mills, the slight reduc- 
tion, and the low screw pressure required, not de 
manding the use of the stiffer, four high, mills. 
When skin rolled in coils the mill is, of course, 
equipped with a reel, but when skin rolled in cut 
iengths, a mill without a reei is sufficient, and this 
is generally of the ordinary two high sheet mill, or 
tin mill, cold roll type, the cut lengths generally 
being transferred to existing sheet mill, or tin mill, 
cold rolling departments, and handled exactly as the 
sheets, or black plate, are handled. 

In some few cases four high mills have been 
installed for skin rolling purposes, but at least as 
yet, it seems questionable whether the four high mill 
is more satisfactory for the purpose than the two 
high mill, and it is probable that the larger rolls, of 
the two high mills, are really more effective than 
the smaller rolls, of the four high mills. 


Speeds and Drafts 


The broad strip practice, like the narrower strip 
practice from which it was derived, shows a wide 
variation in the drafts and speeds employed. In 
general heavier drafts and higher speeds are em- 
ployed than was the case in the narrower widths. 
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This may be explained by the fact that the weight 
and stiffness of the mills, due to the four high con- 
struction, has been increased in much greater pro- 
portion than the increase in width. 

Drafts and speeds show an inter-relation, that is 
to say, as a rule, the heavier the draft, the lower the 
speed, and vice-versa. The relation of the drafts in 


successive passes shows wide differences in different 


plants, for example it may be the usual practice in 
one plant to use a heavy reduction, of the order of 
50%, in the first pass, while another mill will regu- 
larly use a comparatively light draft, of the order of 
25%, with the idea of closing the open surface of 
the pickled strip before beginning the heavy reduc- 
tions. In almost all cases the second pass is given 
with the heaviest reduction possible. The last pass 
is generally driven with a less drastic reduction, as 
conducive to a flatter delivery. 

With the present trend towards the combination 
of high speeds and heavy drafts it is almost impera- 
tive that some means be adopted to dissipate the 
heat evolved by the mechanical work, and this is 
being accomplished by various systems of flood lubri- 
cation. At the present time the preference is given 
to the use of some form of water soluble oil, of the 
general nature of cutting compounds, which serve 
the combined purpose of cooling and of lubricating 
the strip and the surface of the rolls. 


Lubrication 

The use of lubrication, between the strip and the 
roll surface, is another matter that shows a _ wide 
variation in practice. It may run all the way from 
entire absence of lubrication, dry rolling, through 
the use of water, to the use of a high grade lubri- 
cating oil, 

Recent researches have indicated that the power 
required for cold rolling is greatly reduced by proper 
lubrication of the surfaces of the strip and of the 
rolls acting upon them, and for this reason rolling 
in oil is generally employed, unless the requirements 
as to finish are such, that it is obtainable only, with- 
out the use of oil. 

In some plants it is usual to employ a straight 
mineral oil, while in others a mineral oil compounded 
with a saponifiable oil, such as lard oil, or wool, 
grease is used. The mineral oils used may vary from 
coal oil, or kerosene, to a medium lubricating oil. 
In general, it may be said that in all cases where 
the drafts are heavy the use of an oil with con- 
siderable lubricating quality is required. In the case 
of the first pass, on pickled stock, mentioned above, 
this is in some cases made dry, and in other cases 
with water on the strip. After the surface is once 
formed the use of a lubricant is general. When skin 
rolling, after annealing, all four methods are used, 
rolling with lubricating oil, with coal oil, with water, 
and dry. The latter two tend to give a harsher and 
brighter finish while the lubricating oil tends to a 
softer, satiny finish. 


Tension Rolling 

It is a well known fact that, in cold rolling strip, 
there are always minor inaccuracies present, in the 
piece, and in the shape of the rolls, the effect of 
which is to prevent a perfectly straight and flat de- 
livery of the finished strip. 
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These inaccuracies may be in the form of gage 
variations, either transverse or longitudinal to the 
strip, or in the contour oi the active pass of the 
rolls. They may be extremely small in magnitude 
and their effect upon heavy strip, or with light re- 
ductions, may be unnoticeable, but when the strip 
is thin, or the reductions heavy, they may become 
of considerable importance. 

It is also a well known fact that the application 
of tension to the strip, on the delivery side of the 
mill, has a tendency to eliminate, or minimize, the 
effect of these irregularities, and to secure a straight 
and flat delivery of material that otherwise would be 
buckled or wavy, or curved and having a tendency 
to run to the ends of the rolls. This applies to ten- 
sion exerted by a reel, as well as tension maintained 
between the several stands. More recently it has 
been found that the application of tension on the 
entry side of the mill, back tension, has the effect 
of still further eliminating the result of these ir- 
regularities. 

The inability to supply tension to a short piece is 
probably sufficient explanation of the difficulties 
encountered in the cold rolling of short sheet lengths, 
with heavy reductions. 

The principle of rolling under tension has been 
utilized to its fullest extent in the Steckel Mi£ill, 
where the entire force applied to the reduction of 
the piece is exerted through tension on the strip, 
the rolls themselves forming what might very pro- 
perly be called a rotary die. The same principle is 
applied to a lesser extent in the newer mills, of the 
single stand, reversing, driven roll type, in which a 
portion only of the power required is applied through 
tension exerted on the strip, and the greater part 
applied through the rolls. 

The application of tension in rolling implies the 
use of stock in comparatively long lengths, other- 
wise the end of the piece between the rolls and the 
tension device whether a reel, or ofher mechanism, 
and upon which tension is absent, would form too 
large a proportion of the whole length of the piece. 
In modern practice the use of strip, in long coils, 
with heavy reel tension, has become general, and 
is an essential factor in the successful cold rolling 
of the wider widths. 

The amount of tension, on the delivery side, may 
be of the order of 1000 to 2000 Ibs. per inch of 
width, and the back tension is usually about one- 
half this amount, although at times, it may even 
exceed the delivery tension. The amount of tension 
is commonly greatest in the earlier passes, and is 
decreased as the piece becomes thinner, in order not 
to exceed the ultimate strength, and pull the piece 
apart. This implies a very close regulation of the 
tension reel motor, and it has been very effectually 
accomplished, both in the mills of the Steckel type, 
and in those in which only a portion of the power 
is applied through the reels. 


Annealing and Finishing 

The eventual use of the cold rolled product of 
the broad strip mill is usually for some product re- 
quiring a drawing, or forming, operation, that is to 
say, in the dead soft, or in the skin rolled condition. 
The practice, therefore, is first a rolling for reduc- 
tion, generally of the order of 50 to 90%, followed 
by box annealing at a comparatively low temperature 
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to avoid sticking together of the layers, this being 
possible without excessive grain growth, on account 
of the high percentage of cold working. 

At this point we find a variation in practice. In 
the one case the cold rolled material, in the hard 
state, is cut into sheet lengths, annealed in the flat, 
and then either shipped in the annealed state, dead 
soft, or given a skin rolling pass, in short lengths, 
on the ordinary sheet mill cold rolls, generally roller 
leveled, and sometimes resquared. In the second 
case the cold rolled material is annealed in coils, 
given a skin rolling pass on a mill equipped with a 
reel, then cut to length and flattened. 

For certain purposes, particularly when a combi- 
nation of unusual surface and drawing qualities is 
required, the material may be subjected to a normal- 
izing heat treatment, either in place of, or in addi- 
tion to, the usual box annealing. 

In such cases the cold rolled strip may be cut 
up, and passed through the usual type of normalizer, 
in packs, or it may be passed through a shorter fur- 
nace, in continuous lengths, in single thickness. 

In either case, the material is given a light pick- 
ling, if required, which may, or may not, be followed 
by further cold rolling, or by box annealing. 

The material so treated should possess the fine, 
equi-axed grain structure characteristic of the nor- 
malized product. 


When accurate widths are required, the coils are 
generally edge trimmed, in a rotary slitter, betore 
annealing. 


Production of Auto-Body Sheets 


At the time that the Butler mill went into oper- 
ation the use of full finished sheets, for auto body 
work, was showing a tremendous increase, and the 
body makers were demanding wider and _ wider 
sheets. At this time the sheet mills were furnishing 
full finished sheets up to 54” wide, and the trade 
was already demanding 60” and even 66” sheets. 

Fender strips had already passed the 24” limit 
of the two high strip mills, and much of this busi- 
ness had been lost to strip and passed to the sheet 
mills. 

When the Butler, Trumbull, and Weirton mills 
went into production they took a share of the wide 
fender strip business, and also such part of the auto- 
body stock requirement as was within their capacity, 
about 48”, in the case of the Weirton mill. The 
wider sheets, necessarily, still had to be made on 
the conventional sheet mills. 

It was natural that the sheet producers should 
consider the possibility of finishing these wider 
sheets by the cold reduction process and the Amer- 
ican Rolling Mill Co. put in the 58” tandem cold 
mill, for the further cold reduction of the rough 
sheets from their continuous sheet mill at Ashland. 

At about the same time the American Sheet & 
Tin Plate Co. put in their 55” wide four high mill, 
and the Central Alloy Steel their 54” Cluster mill, 
both of which were used for the partial cold reduc- 
tion of full finished sheets. In the meantime the 
sheet mills had increased their widths to the 66” 
demanded, and in one case had gone to 72”. At 
this stage the American Sheet & Tin Plate Co. put 
in the 84” four high mill at the Mercer Works. 
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These three mills were all designed for use on short, 
sheet lengths, rather than on coils. 

In 1932 the 72” Otis hot strip mill and the 76” 
Inland hot strip mill both went into operation, and 
it then became possible to obtain hot rolled strip, 
in coils, in 66” widths from the former mill, and in 
69” widths from the latter mill. In the same year 
the Otis company put into operation their 72” wide 
cold strip mill making it possible to obtain full fin 
ished strip, in long lengths, up to 66” in width. 

In 1931 the Illinois Steel Co., at the South Chi 
cago Works, had installed the 96” continuous plate 
mill, and almost immediately after it started con 
sideration was given to the idea of converting it into 
a strip mill. As originally built the Chicago mill 
was not intended to roll gages less than %” and 
equipment was provided for handling the product in 
straight lengths only. It was suggested that, by the 
addition of one or two additional stands of rolls, 
and a hot coiler, that this mill could be converted 
into a mill capable of rolling strip, in coils, up to 
90” in width. 

In 1932, with this possibility 
wider than any then obtainable, the American Sheet 
& Tin Plate Co. ordered two 84” four high cold mills 
that would produce by the cold reduction process, 
in long coils, full finished auto body sheets of any 
width, up to the maximum produced in short lengths 
on the conventional sheet mills. These mills were 
designed to operate on the single stand, reversing, 
driven roll system as described previously. 


of obtaining coils 


Production of Tin Plate 


The production of tin plate by a cold reduction 
process is a subject that is of particular interest at 
the present time. 

For many years, tinned narrow strip, or flat wire, 
had been produced in this country, and abroad. In 
Germany particularly, tinned strip up to about 9” 
in width had been produced. 

With the tremendous increase in the consumption 
of tin plate by the canning industry, which occurred 
in the decade from 1900 to 1910, the field for tinned 
strip, up to 7” in width seemed to be a promising 
one, but for various reasons it never gained a foot 
hold, and it has been only, within the last few years 
that the production of strip for tinning has assumed 
any importance in the trade. 

In 1928-9 the problem of producing strip for tin- 
ning again came to the front. It was attacked by 
two companies, at ieast, both of whom used the 
Steckel mill for the purpose. While the production 
of strip, of the desired width and gage, presented 
no great difficulties, the tinning of the strip, in long 
coils, proved unsuccessful. 

The first commercial production of tin plate, by a 
cold reduction method, was at the Yorkville plant of 
the Wheeling Steel Corporation in 1930. The develop 
ment took the form, not of the production of tinned 
strip in coils, but of a substitution of cut lengths 
of finished cold rolled strip, for the black plate made 
by the conventional methods. 

The method here employed comprised, cold re 
duction of the pickled hot rolled strip, in a tandem 
train of four high rolls of the usual type, annealing, 
skin rolling, cleaning and cutting to length, and tin 
ning in the conventional manner. 
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Similar methods were developed at other plants, 
four high mills being used, either in tandem train, 
or by successive passes in a single stand. In some 
cases the cold rolled strip was cut to length, then 
box annealed in the tin mill annealing furnaces, and 
cold rolled on the tin mill coid rolls, white pickled, 
and tinned in the usual short lengths. 


One of the factors influencing the development 
of the Steckel mill, was the production of strip for 
tinning, and with the construction of the first nar- 
row mills, as well as the later wider mills, this ob- 
ject was continually in the picture. The real entry 
of the Steckel mill into the commercial production 
of strip for tinning, was in 1931, one plant having 
been operating a 38” Steckel mill, practically exclu- 
sively for the production of tin plate since that time 
and having later purchased two additional Steckel 
mills for the same purpose. 

In the present year the Follansbee Bros. Co., at 
their Follansbee Plant, has commenced the produc- 
tion of tin plate by the cold reduction method, using 


a Steckel Mill. 


The Inland Steel Co., Indiana Harbor, Ind., has 
also installed a Steckel Mill, which is just about 
ready to go into operation. 


During the past year considerable interest has 
been aroused in the production of tin plate, by the 
cold reduction, method, using the single stand, re- 
versing mill, having driven working rolls. Excep- 
tionally heavy drafts are employed, and at high 
speeds. Heavy tension is maintained upon the strip, 
both on the delivery side, and on the entry side, of 


the mill. 


This system combines the advantages of high 
production with a minimum of manual labor, and as 
well as can be judged from a somewhat limited ex- 
perience to date, the finish and the physical charac- 
teristics of the product are satisfactory. In general 
it seems to show some advantages over the earlier 
methods. 


There are now five mills of this type, for the pro- 
duction of strip for tinning, either in operation, or 
about to go into operation, two at the Gary Tin 
Mill of the American Sheet & Tin Plate Co., one at 
the Warren plant of the Republic Steel Corp., one 
at the Aliquippa Works of the Jones & Laughlin 
Steel Corp., and one at the Indiana Harbor plant of 
the Youngstown Sheet & Tube Co. 


The latter two mills, and the mill recently in- 
stalled by the Follansbee Bros. Co., mark the entry 
into the field of strip for tinning by concerns which 
do not, at present, possess broad strip mills, so that 
for the time, at least, their raw materials will have 
to be provided by some modification of their exist- 
ing mills, not strictly of the broad strip type, or by 
purchase from some outside source. 


Character of Product 


The Broad Strip Mill has proved itself capable of 
producing hot rolled steel of a quality and finish in 
every way comparable with that of the conventional! 
plate mill, and of the narrower strip mill, as well as 
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that portion of the product of the conventional sheet 
mill, within its gage range. 


This applies not only to the ordinary grades of 
soft open hearth steel, but also to the alloys of the 
chrome and chrome nickel types, stainless steels and 
rustless irons. So-called “pure irons,” low in im- 
purities, such as Armco Iron and Toncan Iron, have 
been successfully rolled in the form of broad strip, 
when due consideration has been given to providing 
means for allowing the partially rolled material to 
cool through the critical range, prior to finishing. 


Electrical sheets, (silicon steel) have not as yet 
been made by the broad strip process, although the 
same material in narrower widths, electrical strip, 
has been so made. 


The cold rolled product of the broad strip mill 
competes successfully today with every product of 
the full finished sheet mill. 


In general it may be said that both the hot and 
cold rolled product, made by the broad strip process, 
are of a better and more desirable finish, and are 
more accurate to gage, than the corresponding prod- 
ucts of the conventional sheet mill. The drawing 
qualities may be different, not so much that they are 
inferior, as that difficulties are encountered when the 
attempt is made to form them on dies designed for 
conventional sheets. Such dies would necessarily 
require some changes to adapt them to the strip 
rolled product. 


As an example of the adaptability of the product 
of the broad strip mill, it may be mentioned that 
one of the popular priced automobiles on the market 
today, has its entire flat rolled steel requirements, 
made by the continuous process. 


The tin plate product, made by the cold reduction 
process, is today considered in most ways equal to, 
and in many ways superior to, the product of the 
old style tin mill. In the manufacture of tin plate 
by the conventional methods it has been found neces- 
sary to raise the phosphorus content to about .050%, 
in order to prevent the sticking of the pack during 
hot rolling. This is unnecessary for tin plate made 
by the cold reduction process, and for purposes in- 
volving a forming, or drawing, operation, the latter 
has found a field that is quite its own. 


The technical advances in the manufacture of flat 
rolled steel have been reflected in the market price, 
the decrease in which has been much more than that 
of other products in which the technical advances 
have not been so marked. 


For example, auto body sheets have dropped in 
price from 6.85 cents per lb., in 1920 to less than 
2.30 in June of the present year, a fall of 66.5%. 
Hot rolled strips dropped from 5.50 to 1.40 in the 
same period, a fall of 74.5%. These figures may be 
compared with the composite rolled steel price of 
4.00 cents in 1920 and 1.90 in 1933, a fall of 52.5%. 


In the case of flat rolled steel products practically 
all of the benefits due to improved technique, have 
been passed on to the customer in the shape of 


lowered prices. 
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Wheeling Steel Corporation, Steubenville Plant. 


The Wheeling Steel Corporation, had been, for 
many years, a producer of sheets and tin plate by 
the conventional methods and, when in 1927, it was 
planned to install a mill of the broad strip type, it 
was designed to produce hot mill breakdowns for 
the existing sheet mills, and also to furnish coils for 
further cold reduction to sheet and tin plate gages. 


CHARACTERISTICS OF 


ROLLS 
Mill St. Dia. Lgth. F.P.M. 
| 207-44” Ls’” 
Tandem 2 20”-44” Ls’ 
3 90”—44" {s’’ 
Reel 
20744” 1s” 
Tandem 2 207-44” tx’” 
3 20" 44" 18” 
Reel 
Single 207-44” 1s” 
Reel 
Single 27” is” 
Reel 
Single Sd bx” 
Reel 





Wheeling Steel Corporation, Yorkville Plant 

The Yorkville plant of the Wheeling Steel Corp- 
oration had been producing tin plate by the conven- 
tional methods since 1912, and soon after the start- 
ing of the broad strip mill, at Steubenville, plans 
were made for the production of tin plate by the 
cold reduction method. The first commercial pro- 
duction, by the new method, was in 1930. 

The cold rolling equipment provided for the pur- 
pose comprised five stands of four high rolls, arrang- 
ed as a tandem train of four stands, and a single 
mill. In addition there is a single stand of two high 
rolls. 

The practice, when rolling strip for tinning, 1s to 
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The cold rolling plant, at Steubenvilie, was built 
in 1923-9 and first went into operation in the latter 
year. The cold mills included seven four-high stnds, 
arranged as two tandem trains, of three stands each, 
and a single stand. In addition to the four high 
stands there were two two-high stands, for skin 
rolling, 2 continuous picklers, box annealing fur 
naces, and the necessary flattening, leveling and cut 
ting up equipment. 


MILLS AND DRIVES 


Dist to MOTORS 
next st. H.P. R.P.M. Volt Cur. 
SOO 250-750 250 DC 
500 250-750 250 DC 
500 250-750 250 DC 
10-100 995—11295 250 Dc 
500 250-750 250 DC 
500 250-750 250 DC 
500 250-750 250 DC 
S0—-130 225-1125 250 DC 
500 250—750 250 DC 
10-100 225-1125 250 DC 
150 250—750 250 DC 
10-100 225-1125 250) DC 
80-130 225-1125 250 DC 
S0-130 225-1125 250 DC 


start with hot rolled coils, of about 28” in width, by 
062” gage from the broad strip mill, at Steubenville. 
\t Yorkville the strip in coils is pickled and cold 
rolled in four passes to the desired gage, box an 
nealed and skin rolled. It then passes to a cleaning 
line, comprising washer, electro-cleaning tank, and 
scrubber, followed by a flying shear where it is cut 
into the usual tin plate lengths. These short lengths 
are tinned in the usual manner. The product is mar- 
keted under the trade name of “Ductilite’”. 

The cleaning line was the first of its kind to be 
built, and a fuller description will appear under the 
heading of the Follansbee mill. The entire cold roll- 
ing equipment was built by the Mesta Machine Co. 


CHARACTERISTICS OF MILLS AND DRIVES 


ROLLS 
Mill St. Dia. Lgth. F.P.M 
] 18”_30” $e” 
» 18”—30” 387 
Tandem 8 18”~30” gor 
{ 18-30” 32” 115-345 
Reel 
Single 18”~30” 32” 115-3845 
Reel 
Single 27” 18” 
Reel 


Dist to MOTORS 
next st. H.P. R.P.M. Volt Cur. 
235 325-975 230 DC 
235 325-975 230 DC 
235 325-975 230 7. 
O35 325-975 230 DC 
27-80 130—1000 325 DC 
235 325-975 230 DC 
27-80 130-1000 325 DC 
935 325-975 230) DC 
27-80 130-1000 325 DC 


Reel motors driven from generator coupled to mill. 
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Controlling Screw- 
Down Drafts To 
The Exact 
Specifications of 


The Mill 


Superintendent 


By D. C. WRIGHT, 
Chief Engineer, The Electric Controller & 
Manufacturing Company, Cleveland, Ohio. 


Presented before the Electrical Engineering 
Division of the A. |. & S. E. E. at the 
Twenty-ninth Convention in Pittsburgh, 
October 17, 1933. 


The quality of the steel in any finished product 
is, to a large extent, determined by the quality of 
the product of the Blooming or other Roughing Mill 
which does the first rolling operation after the ingot 
has been taken from the soaking pits. The strength 
and proper alignment of the fibers of the steel may be 
greatly impaired by improper drafts at high temper- 
atures. Also, seams and surface cracks are caused 
by undue stretching, and these must be removed by 
chipping the cold billet before it can be rolled to the 
final product. The cost of chipping varies in differ- 
ent plants, but an average of $1.00 per ton might be 
taken. In a larger mill the chipping costs may run 
into thousands of dollars per year, to say nothing 
of the investment costs 
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operator is human and without automatic aids, “fol- 
lowing the schedule” is left up to his intelligence, 
his skill, his judgment, and his_ strength. It 
is true that he is given an indicator gauge which 
shows the exact separation of the rolls. But is he 
intelligent enough to always remember each draft 
for each pass for the many sizes of ingots and billets 
encountered in some mills? Is he skillful enough 
to set the gauge for proper draft without delaying 
the operation of the manipulator operator and main 
roller? Does he care to “hit the Bull’s eye” exactly, 
particularly at the end of a long day when he is 
tired and the other operators are commenting on a 
short day’s tonnage? Is he a new operator just 
breaking in? (There must be a lot of them in these 
first days of N. R. A.) If so, he can do a lot of 
damage, not only to the steel product but to the mill 
itself. Expensive main rolls, or even mill housings, 
have been broken by abnormal drafts, to say noth- 
ing of loss of production. 

For the above reasons, there is a growing de- 
mand for a type of screw-down control which will 
eliminate the “personal element” of the operator. 
An Automatic Pre-set Control will do this. All the 
operator has to do is to start the motor by means 
of a push button after each pass and the screw- 
down moves up or down, as the case may be, and 
stops with the rolls in the proper position for the 
next pass. The stopping points of the screw-down 
can be pre-set so as to automatically give the proper 
opening of the rolls for each successive pass. Such 
an equipment has distinct advantages as: 

1. Uniformity of product by continued repe- 
tition of a definite schedule of rolling, irrespec- 
tive of the change in operators on the different 
shifts. There is naturally a variation in the skill 
of different operators, and there are times when 
it is necessary to break in “green” operators; the 
Automatic Pre-set Control makes the product in- 
dependent of these elements. 

2. Improved quality of product by taking the 
proper drafts. This is particularly true in the 
case of Blooming and other Roughing Mills as 
the final quality of the steel is largely determined 

by the initial rolling, 





of the chipping or de- 
seaming equipment. 
The Mill Metallur- 
gists and Engineers are 
cognizant of these 
facts and spend a great 
deal of study on prop- 
er amount of draft, 
proper number of 
drafts, and proper roll- 
ing temperature for 
each size of bloom to 
be rolled for each size 
of billet and for each 
alloy. The rolling 





schedule is fixed by 
them and is suppose: 
to be followed by the 
screw-down operator. 





particularly in the first 
several passes. 

When the control 
equipment is set upin 
accordance with a defi- 
nite schedule of passes 
and drafts, as specified 
by the mill superin- 
tendent or by the met- 
allurgist, it not only 
eliminates human_ er- 
rors in the drafts but 
also prevents an oper- 
ator from deliberately 
taking larger than the 
specified drafts in order 
to increase the tonnage. 

3. Increased pro- 
duction by eliminating 
the loss of time due to 








gut, are they followed 
correctly and _ precise- 


ly? The screw-down FIC. | 


A. I. 


“inching” in order to 
set the rolls properly. 
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4. The ability to roll different sizes of ingots, 
or to roll them to different sizes of blooms or 
slabs, without loss of time and with assurance 
of uniform quality of product. 

This applies particularly to Blooming Mills. 
The ingots are not always of the same size,— 
there may be several sizes and since they are 
taken to the Blooming Mill according to the 
proper temperature reached in the Soaking Pits, 
it follows that there is no definite sequence, as 
to size, in the succession of ingots as they reach 
the mill. 





D. C. WRIGHT 


Also, a Blooming Mill may be serving two or 
more finishing mills requiring different sizes of 
blooms or slabs, and if these finishing mills are 
running at the same time the Blooming mill will 
have to turn out different sizes of product ac 
cording to the demand. 

The different sizes of material coming to, or 
leaving the mill, require different drafts and may 
require a different number of passes, and it is nog 
hard to visualize what it means for an operator 
to have to remember the different changes re- 
quired in the rolling or even to follow several 
written schedules. 

». Increased efficiency ot the operators be 
cause the automatic pre-set control enables them 
to follow a specified scheduie of rolling with much 
less mental strain, and also less physical exer- 
tion by eliminating the many “inching” move- 
ments involved in a manually controlled equip- 
ment. 

In order to be successful, an Automatic Pre-Set 
Control on screw-downs cannot be rigidly fixed as 
regards adjustments—it must be flexible in adjust- 
ment of draft, in the number of passes, and should 
aliow proper control for any emergencies which 
might arise; for instance: 

1. It may be necessary to change one or 
mere drafts slightly after checking a rolled piece 
with the calculated specifications. 

2. It may be necessary to change the num- 
ber of passes for the same reason. 

3. Even after everything is going smoothly 
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it may be necessary to make changes to com 

pensate for the heating of the rolls in some types 

of finishing mills; this probably does not apply 
to blooming and other roughing mills. 

4. The main rolls have to be turned down, 
or re-finished, when they have been worn to a 
certain degree. The whole set-up must be 
changed as a unit to compensate for this. 

5. The operator should be able, instantly, to 
assume control by manual means in case of a 
cobble, or in case of some other unavoidable de- 
lay, which in all likelihood requires that the piece 
be rolled at reduced drafts and at an increased 
number of passes. In such cases, it is not prac 
tical to change the automatic set-up for the sin- 
gle piece; but, when the emergency has been dis 
posed of, it must be possible to reinstate the 
automatic system where it was interrupted or at 
any other point in the set-up in case one or more 
of the regular passes have been manually oper 
ated. 

With these thoughts in mind, there has been de 
veloped and exhibited at this Convention, a new 
\utomatic Pre-Set Screw-down Controller of the 
following specifications: 


1. Maximum roll travel—53-15/16”. 
2. Minimum movement—1/16”. 
3. Number of automatic passes—11 (This 


was chosen as covering the maximum number of 
passes where steel might be damaged in the first 
rolling operations. Any number of passes up to 
25 or 50 can be made automatic with very little 
additional apparatus). 
ft. \ bility to select instantly any one of four 
different rolling schedules required for different 
sizes of blooms or billets. (This number can 
easily be decreased or increased by slight de 
creases or increases in apparatus). 

5. Ability to interrrupt or reinstate the auto 
matic operations at the will of the operator. 
The control consists of ten major units which 


FIG. 2 

















are shown and indicated in Fig. 1 and Fig. 2, as 
follows: 
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l. A Full Magnetic Reversing Plugging Con- 
troller, with the addition of two points of arma- 
ture shunt and dynamic braking. 

2. A Control Relay Panel wich includes the 
control for a fractional horse power set-up motor 
and all the relays required for the automatic pre- 
set features; it also includes the control for two 
Selsyn, or synchronous-tie, motors for synehro- 
nizing the control equipment with the screw- 
down motor. 

3. An Automatic Differential Gear Unit, 
which is driven by the screw-down motor through 














FIG. 3 


the two Selsyns. This unit contains the follow- 
ing essential parts which are mounted on a struc- 
tural steel frame forming a single unit: 

Rkm—.\ main rheostat (cover removed) which 
functions in the pre-setting when large 
movements are to be made. 

Rv—A Vernier Rheostat (cover in place) 
which functions when small movements 
are to be made and also in the case of 
a large movement which is_ slightly 
greater or less than a unit movement 
provided by the main rheostat. 

C—Automatic Cut-out which controls the final 
stopping of the screw-down motor. 

Se—A set-up motor. 

W—Worm gear reduction through which the 
set-up motor drives the cut-out and both 
rheostats. 

Svr—Selsyn Receiver Motor. 

D—Differential Gear through which the Sel- 
syn Receiver Motor drives the cut-out 
and the main rheostat. 

!. A Plug-in Panel including a pair of ad- 
justable plugs for each pass and numerous re 
ceptacles whereby the desired stopping point for 
each pass can be selected by putting :the plugs 
in the proper receptacles. See Fig. 3. 

5. A Selector Relay Panel consisting of four 
multipole relays; this panel mounted back-to- 
back with the plug-in panel (4) as shown in Fig. 
1, a front view being shown in Fig. 2. 

6. One QOperator’s Push Button Station, in- 
cluding four push buttons; one for overload and 
no-voltage reset; one for regular operation for 
each pass; and two for reinstating the automatic 
control at any pass. This panel also includes in- 
dicator lamps to show the pass at which the cut- 
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out stands ready for the next operation. See Fig. 

t. 

7. A Reversing Master Switch for manual 
operation of the screw-down. This is practically 

a standard master having three running points 

in each direction, the first point with shunted 

armature; it also has interlock contacts which 
make it necessary for it to be in the “off” posi- 
tion in order to operate from the operator’s push 
button station. 

8. <A Selector Push Button Panel for control- 

ling the selector relay panel (5), shown in Fig. 2. 

9. A Synchronous-tie Motor which is geared 
to the screw-down motor. 

10. A Series Wound Brake for the screw-down 
motor. 

Installation: The only piece of apparatus mount- 
ed on the mill is the synchronous-tie motor, which 
requires only five wires run from the control room 
to the miil. This motor is fully enclosed to with- 
stand the dirt and abuse encountered at this point. 
The motor must be properly geared to the screw 
or the screw-down motor to drive the cut-out at the 
proper ratio with the mill. 

The Automatic Differential Gear Unit, the Plug- 
in Panel, and the Selector Relay Panel are all mount- 
ed on one common base with inter-wiring done at 
the factory. This panel with the Control Relay 
Panel and Full Magnetic Controller, can be mounted 
in the control room remote from the mill and oper- 
ator’s pulpit. 

The Reversing Master Switch, the Operator’s 
Push Button Station, and the Selector Push Button 
Panel are mounted in the operator’s pulpit. The 
first two within easy reach of the operator as they 
are his operating tools; the third, within reach, al- 
though it is only operated when changing to a dif- 
ferent size of bloom or billet. 

Operation: The Plug-in Panel is first set in ac- 
cordance with the roll schedules specified by the 
mill superintendent or the metallurgist. This is not 
a complicated procedure and can easily be accom- 
plished in from 2 to 24% minutes for each schedule 
Each of the four rows of plugs with flexible cords 
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FIG. 4 


represent different schedules, namely, A, B, C and 
D. Each row has 22 cords, divided, 11 for main ad- 
justments. and 11 for set-up adjustments; that is, two 
cords for each pass. The top 11 cords are for set- 
up adjustment and the 11 at the bottom are for main 
adjustment. The receptacles on the right are for 
the main adjustments in increments of 214”. Those 
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at the left are for set-up adjustments in increments 
of 1/16”. The desired roll separation is the alge 
braic sum of the two adjustments. Zero quantity 
on the set-up side is at the center. Rows of recep 
tacles below this represent negative or minus six 
tenths and rows above zero represent positive or 
plus sixteenths. Assume that it is desired to set 
# 3 pass of Schedule A for 28-5/16", then #3A 
main plug, would be put in receptacle 29144 and #3A 
set-up plug in minus 15/16. Should it be desired to 
change this setting to add a sixteenth to the roll 
separation, the set-up plug is simply raised to the 
next row of receptacles above. By this plug-in 
scheme, any pass can be set at any 1/16” position 
between 0” and 53-15/16"; or any one of 864 possi 
ble stopping’ points can be chosen. 

After any of the schedules have been “plugged 
in,” the device is ready for operation. The operator 
must first close the snap switch and then by pressing 
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the proper button on the Selector Panel, the cir- 
cuits for the desired schedule are connected in. 
Pressing the right-hand button on his Operating 
Station, causes the cut-out to adjust itself ready for 
#1 Pass, as shown by #1 indicator light. Pressing 
the operating button causes the screw-down motor 
to start, accelerate and stop at No. 1 position. Just 
after the motor stops, the cut-out automatically ad- 
justs itself ready for No. 2 Pass. No. 1 pilot light 
goes out and No. 2 lights up, showing the cut-out 
is ready. Pressing the operating button again causes 
the motor to go to No. 2 position. The operator 
simply presses the operating button repeatedly for 
each pass. After the last pass the cut-out automat- 
ically adjusts itself for the first pass, and everything 
is ready for the operator to start to repeat his cycle 
for the next ingot. Should this ingot be rolled on a 
different schedule, for instance B instead of A, press- 
ing B button on the Selector Panel connects Bb 
schedule in circuit instead of A, so the operator is 
instantly ready for the new size of ingot. 

In case a cobble occurs or in case any other 
trouble happens, the operator can instantly assume 
manual control by means of his reversing master 
switch adjacent to the operating station. After this 
trouble has been corrected either by finishing the 
rolling of this bloom by manual means, or after 
rolling a few passes, he can return to automatic 
control by returning his manual master to the off 
position. This connects the automatic control in at 
the place where it was interrupted and will probably 
necessitate re-setting of the cut-out for starting op- 
eration on the proper pass. If a new bloom is 
ready, pressing of the right-hand set-up button in- 
stantly sets the cut-out ready for No. 1 Pass. If 
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the cobble bloom was not finished, pressing the left- 
hand set-up button brings the cut-out in position 
for the desired pass, as shown by the indicator lights 

Accuracy: The push button operation under auto 
matic control is extremely simple and should not be 
at all fatiguing, either physically or mentally, to the 
operator. The accuracy under automatic control is 
in excess of that obtained under manual control, 
even by the most experienced operator. With the 
range of travel shown in the specifications, the ac- 
curacy of stopping is less than plus or minus 1/32” 
[f the control was used on a smaller mill with total! 
roll movement of approximately 27”, then the mini 
mum movement could be made 1/32”, with accuracy 
of less than +1/64”, 

Explanation of Control: ‘he mechanical features 
of the Automatic Differential Gear Unit are shown 
on Fig. 5. This shows the Seisyn Transmitter Mo 
tor (10) geared to the screw-down motor and the 
Selsyn Receiver Motor (Syr) geared to the driving 
bevel pinion of the differential gear. Two shafts, B 
and C, extend out of the differential gear, correspond 
ing to the two axle shafts of an automobile. On the end 
of the shaft B is the 36-contact Vernier Rheostat 
(Rv). On this shaft B is also meunted the worm 
gear reducer (\W) which is driven by the set-up 
motor (Se) at a ratio of 35-1, that is, the motor 
makes 35 revolutions for one revolution of shaft B; 
however, the exact gear reduction is immaterial. 

On the end of shaft C is the faceplate cut-out 
(C) with rings for the directional contactors of the 
screw-down controller and rings for the first and 
second armature shunt points. This cut-out is used 
for the actual slow-down and stopping of the screw- 
down motor and always stops with its arm at the 
top position. 

On shaft C is another worm gear which drives 
shaft D in the ratio of 24 to 1, that is, shaft C makes 
24 revolutions for one revolution of shaft D. At the 
end of shaft D is mounted the 24-contact main rheo- 
stat (Rm). 

When the screw-down motor rotates, it operates 
the driving pinion and ring gear of the differential, 
but since shaft B cannot revolve because of the lock 
ing worm gear between it and the set-up motor, 
then only shafts C and ID are rotated. This is simi- 
lar to the operation obtained in case one rear wheel 
of an automobile is jacked up and the engine turned 
over. 

In order to set up for small movements, it 1s 
necessary to change the positions of the contact 
arms on the cut-out (C) and the vernier rheostat 
(Rv) with respect to the position of the rolls; to do 
this when the screw-down motor is idle, the set-up 
motor (Se) is operated. This drives shafts B and C 
at the same speed but in opposite directions and 
drives shaft D at 1/24th the speed of shaft C. The 
ring gear and pinion remain idle during this opera- 
tion. (This is similar to jacking up both rear wheels 
of an automobile and turning one wheel, with the 
engine clutched in, but idle). 

The gear reduction between the screw-down mo 
tor and the differential drive has been made such, 
that, from one contact to another on the 24-contact 
main rheostat represents 2%” travel of the rolls, 
also, this corresponds to one revolution of cut-out C 
since this rotates 24 times as fast as the main rheo- 
stat. One thirty-sixth of a revolution of C, or 10 
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degrees, would therefore represent 1/16” roll move- 
ment. 

Since the Vernier Rheostat (Rv) has 36 contacts, 
the movement from one contact to another is equal 
to 10 degrees or corresponds to 1/16” roll movement. 
The Set-up Motor (Se) can be made to operate the 
Vernier Rheostat to any one of the 36 contacts and 
stop there. 

Thus, while the screw-down motor is idle, the 
set-up motor can be made to drive the cut-out arm 
(C) through any increment of 10 degrees that it is 
desired. The set-up motor is used when it is desired 
to make any movement that is not a multiple of 
;”. For instance, if it is desired to make a 1%” 
movement of the rolls, the set-up motor is first op- 
erated to cause the cut-out arm to move backwards 
20 degrees; and the screw-down motor is then start- 
ed and drives the cut-out arm forward 20 degrees, 
at which point the motor is stopped, giving a 1%” 
movement of the rolls. Either an upward or down- 
ward movement can be chosen. This is all deter- 
mined by the position of the plugs in the Plug-in 
Panel for the set-up adjustment. 

All movements up to 1%”, and the last 1%” of 
all movements above that amount, are always under 
control of the cut-out. This corresponds to 180 de- 
grees movement of the arm, and as the radius of the 
control rings is approximately 6”, gives practically 
a 19” finger movement for 14%” roll movement, hence 
the accuracy in stopping at the desired point. 

For all movements above 1%”, the main rheo- 
stat has control of the directional contactors up to 
the last 14%” of travel. The position of the plugs 
in the main adjustment receptacles determine just 
how many increments of 214” the travel shall be 
and also determine whether the motion is up or 
down. 

The operation of the set-up motor, which drives 
the vernier rheostat and the cut-out arm for proper 
set up of the cut-out, is automatic. It starts opera- 
tion, whenever necessary, immediately after the 
screw-down motor stops, so as to put the cut-out in 
proper position for the next pass while the steel is 
being run through the mill on the previous pass. 
Thus, no loss of time occurs for the set-up opera- 
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tions of the cut-out. 

A special slip coupling is interposed between the 
receiving synchronous tie-in motor and the differ- 
ential, by means of which it is easily possible to 
change the position of the cut-out with respect to 
the rolls. “his is necessary when first setting up so 
as to synchronize the stopping position of the cut- 
out with the rolls. Also it gives an easy means for 
readjustment after the rolls have been turned down, 
or bearings have been changed. For instance, if the 
roll was turned down 2” in diameter, all stopping 
positions as determined by the previous plug posi- 
tions would be 1” “off.” The worm screw of the slip 
coupling can be turned the proper number of turns 
to resynchronize the stopping positions with the 
gauge. 

All bearings in the Differential Gear Unit are 
high-grade ball or roller bearings, and all gears and 
bearings run in tight cases filled with oil. 

The Synchronous tie-in motors could be omitted 
and the Differential Gear Unit geared directly to the 
mill. This, however, would require a considerable 
number of wires run from the cut-out to the control 
room and may not be desirable. 
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Application: For blooming mill applications, such 
as have been described, it is advisable that the plug- 
in panel be kept away from the operator so that he 
cannot change the drafts to suit his own ideas. The 
mill superintendent, or some one in authority, should 
be responsible for the plugging-in operation. If it 
is desired to make any changes on one schedule 
while another is being rolled, this can be done with- 
out danger, as the plugs in any “dead” schedule can 
be removed and replaced without interrupting the 
“live” or operating schedule. A tell-tale instrument 
can be mounted in the superintendent’s office to in- 
dicate each time each schedule is used or each time 
the operator uses manual instead of automatic con- 
trol. 

The automatic control as described can be used 
for other than blooming mill screw-downs. In these 
days of short runs and small orders, it is necessary 
to frequently change the settings of roll position on 
continuous mills. A screw-down control of this type 
on each mill housing, will give ability to instantly 
change all of the roll positions to suit a new size 
of material with al! necessary accuracy. 

On plate or sheet mills where the maximum 
movement of the rolls may be only 34”, the control 
can be applied to give minimum movement of .001”. 
For such an installation, it might be desirable to 
replace the plug-in panel with a simple system of 
dial switches mounted near the operator, so that he 
can easily change the schedule to compensate for 
expansion due to heating of the rolls or housings. 
In this case, the Selector Relay Panel and the Se- 
lector Push Button Panel can be omitted as only one 
definite schedule is rolled. 

It is easily possible to increase the number of 
steps of the main rheostat from 24 to 32. With this 
number the following maximum and minimum move- 
ments are possible. 


79-15/16” total movement 1/16” minimum movement 
” ” ” ” 


39-31 /32” 1/32” 
1.151” : ' 001” 7 
95’-11" . * 1” 

1151’ " ‘ 1’ 


360 deg. 1/3 deg. 


Designs have been made for adding a second 
main rheostat geared to the first main at proper 
ratio. With this arrangement and with 32 contacts 
on the set-up rheostat and 24 contacts on each main 
rheostat, the cut-out could be geared so that each 
contact on the first main would contro! 4 ft. travel; 
each contact on the second main would cover 2” 
travel and each contact on the set-up would control 
1/16” travel. This would then give control over 95’ 
—11-15/16” travel at 1/16” increments or it would 
be possible to select any one of 18,532 stopping 
points, 1/16” apart. 

Such an arrangement would give ideal control 
for a shear gauge stop, where it is necessary to 
change the setting frequently over widely varying 
distances. It would give accurate stopping without 
the necessity of measuring and inching or plugging 
to get the desired stopping point. The plug-in panel 
would be omitted and three small rheostats or dial 
switches would be used to select any proper stopping 
point. 

It is thus seen that the type of cut-out and con- 
trol described, lends itself for any application where 
it is desired to cause the motor to revolve for al- 
most any number of revolutions and then stop. 
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Discussion 


Discussion Presented by 


Farrington, Electrical Superintendent, Wheeling Steel 

Corp., Steubenville, Ohio. 

C. Wright, Chief Engineer, Electric Controller & Mfg. 

Co., Cleveland, Ohio. 

. A. Kral, Supt. of Blooming Mill, Bar and Hot Strip 
Mills, Wheeling Steel Corp., Steubenville, Ohio. 

. J. Standing, Electrical Superintendent, Bethlehem Steel 
Company, Bethlehem, Pa. 


> 0 9 & 


G. R. Carroll, Electrical Superintendent, Jones & Laughlin 
Stee! Corp., Aliquippa, Pa. 

J. L. Edwards, Supt. Rolling and Finishing Mills, Republic 
Steel Corp., Chicago, Ill. 

A. M. McCutcheon, Vice President, Reliance Electric & 
Engineering Co., Cleveland, Ohio. 

F. L. Estep, Vice President, Perin Engineering Co., Inc., 
New York, N. Y. 


A. F. Kenyon, General Engineer, Westinghouse Electric & 


Mfg. Company,, East Pittsburgh, Pa. 


J. Farrington: There is one question | would 
like to ask. In case an ingot comes up cold and the 
operation is set for a certain draft, how does the 
control automatically take care of that difference in 
temperature? 

D. C. Wright: The automatic screwdown control 
as described does not automatically take care of 
temperature variations of the ingot. Proper rolling 
of the cold ingot has to be done by manual means 
and is left up entirely to the operator’s judgment. 
If he judges that the ingot is too cold to roll on 
the specified schedule, then he has to reduce the 
drafts and increase the number of passes, as he 
would ordinarily do, without the automatic control- 
ler. 

C. A. Kral: I’m just wondering as to that set- 
up, who sets the draft—who plugs in? Is that taken 
care of by the roller? 

D. C. Wright: The rolling schedule has to be 
determined, presumably, by the metailurgist or roll 
ing mill engineer, and I should think that some one 
in authority rather than the screwdown operator, 
should do the plug-in operation of the schedule 
panel. This, of course, can be done by the boss 
roller or by the mill superintendent, and if the sup 
erintendent wants the schedule fixed a certain way, 
he ought to plug it in and say: “There, leave it 
alone,” or else the screwdown operator may make 
changes to suit his own ideas. It is a simple mat- 
ter to plug in and only requires approximately two 
minutes for any schedule. 

A. J. Standing: | don’t think the matter of who 
plugs in has anything to do with the question. The 
rolling schedule is set up by the mill superintendent 
and a written set-up is given to the roller or the 
electrician—or anyone else can do the plugging-in 
as far as that is concerned. But I think the vital 
thing the mill people here ought to discuss is what 
is going to be the result of this or any similar 
system. Is it going to mean an improved product? 
Is it going to eliminate a possible operator—going 
to make for lower costs? Just what do you think 
that you can ga'n from the mill standpoint that is 
going to justify this equipment. That’s what I want 
to hear discussed. 

D. C. Wright: I would judge that the operating 
men assembled here would be better able to discuss 
costs than IT am. However, I believe that everyone 
will agree with me in stating that a great deal oi 
damage can be done to the steel if improper drafts 
are made, particularly on the first few reductions. 

One mill superintendent has informed me that if 


his mill could be arranged to control the first nine 
passes of all of his schedules so that they would be 
rolled in accordance with the specifications, prac 
tically all of the damage to the steel could be elimi 
nated, and the control equipment would soon pay 
for itself in savings reflected by chipping costs. 

G. R. Carroll: I think that is the trend the dis 
cussion should take. I would like to see the real 
justification of this scheme. It is very well worked 
out, and Mr. Wright mentioned in the first part of 
his paper just what the returns would be from an 
investment of this kind. This subject has been dis 
cussed considerably by some of the steel men, that 
is, the operating superintendents in the blooming 
mills, but I realize it is very hard for them to come 
right out and make a flat statement on it. But I 
feel that there is a demand for that kind of equip 
ment—if not in a blooming mill, in other applica- 
tions. 

J. L. Edwards: What would be the approximate 
cost of a machine of this kind for a 40” Blooming 
mill? You would have to know the approximate 
cost in order to set it up against the saving in labor, 
as this would be the first question asked, as to 
whether it would be possible to eliminate the Screw 
Operator from the pulpit. I believe the automatic 
screw, as shown by your demonstration, to be very 
good and think it can be worked out for a Bloom 
ing mill to a good advantage. On jobbing Bloom 
ing mills you usually have a number of different 
grades of steel to be rolled as well as many sizes 
which must be rolled intermittently, therefore it 
would be necessary to have a sufficient number of 
set-ups and combinations to take care of the various 
grades and sizes to be rolled. 

From my experience in Blooming mills, I find 
that the uneven heating temperature, (and that is 
ingots which are unevenly heated and not soaked), 
are the biggest factor the Screwman has to contend 
with. In other words, you may be able to pull two 
inch drafts if your steel is properly soaked without 
damaging the steel, then on the other hand you 
may start to roll an ingot which is not properly 
heated or soaked on which you cannot pull an inch 
and one half draft without stalling the drive or 
causing a break in the machinery. Unless you have 
modern heating equipment whereby you can main 
tain even temperatures, it will be necessary that the 
automatic screw can be changed quickly to take 
care of those ingots which are not properly heated. 
This I understand can be done by using the manual 
control. 


A. 1. & S. E. E.— TWENTY-SIX YEARS OF ENGINEERING SERVICE TO THE IRON & STEEL INDUSTRY 








368 IRON AND STEEL ENGINEER 


| believe this automatic screw down can be worked 
out to the best advantage on Blooming mills which 
are feeding continuous mills, due to the fact that 
there are not so many sizes or combinations in roll- 
ing to be taken into consideration, as there are on 
jobbing mills. 

It is very important on Blooming mills feeding 
continuous mills that the size of the bloom be kept 
as close as possible te the size ordered by the con- 
tinuous mill Roller, otherwise the continuous mill 
will experience trouble in entering or biting and in 
many cases the variation in the bloom size delivered 
to the continuous mill results in cobbles or buckles. 
(his question has always been a bone of contention 
between the Blooming mill Screw Operator and the 
continuous mill Roller. Therefore, I ‘believe the 
automatic control would be the means of correcting 
this condition. 

G. R. Carroll: Is there anybody here who would 
be willing to state just what the effect would be on 
the quality of the steel after the setting-up of such 
a definite program, presupposing that you could reg- 
ulate a constant temperature coming out of the pits? 


A. J. Standing: I want to learn something about 
this. Suppose we assume we have a jobbing bloom- 
ing mill. This bloomer could have three schedules, 
as I understand it. You could run on Schedule A 
and produce 8 by 8 blooms with an accuracy of a 
sixteenth of an inch; you could set a Schedule B 
and produce 5 by 5 blooms automatically; then you 
could continue on to Schedule C and produce, say, 
3 by 3 blooms. Is there enough benefit in accuracy 
within a sixteenth or less on blooms serving various 
mills to justify this equipment? Assuming that it 
is possible to replace a man if your modern motor 
driven bloomer is run by two men—I understand 
that’s been tried with some degree of success—but 
assuming you have two men operating and you can 
eliminate one, are you getting enough return for 
your investment to justify the installation of the 
equipment as described by Mr. Wright? 


J. L. Edwards: In regards to the quality and 
the cost of chipping, I am of the opinion that the 
quality can be improved and the chipping cost re- 
duced if we were to have ideal heating conditions 
and if we were to take light drafts and turn the in- 
got oftener on the first several passes and continue 
with the uniformly heavier drafts as the area of the 
section is reduced. At the present time, I believe that 
most Blooming mills will produce more tonnage on 
the night turns than they do on the day turns. This, 
| believe, is due to the night crews cheating, by this 
I mean the average Blooming mill Roller or Screw- 
man will pull excessively heavy drafts which usually 
result in poor quality and high chipping cost, also 
high maintenance cost. I believe the automatic 
screw down would be a big factor in eliminating 
this condition providing it was connected up with 
a recording chart, then it would be possible to 
check. We now find that it is common practice for 
the average Blooming mill Roller or Screwman to 
change the drafts contrary to the orders given by the 
Superintendent, as they are apparently only inter- 
ested in the amount of tonnage which they can get 
through the mill, regardless of the excessive amount 
spent for chipping after rolling. 

This automatic screw down mechanism should 
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be made to operate as rapidly as possible, so that 
rolls can be adjusted to the proper position in order 
to speed up the rolling without damaging the ma- 
chinery. 

On our present Blooming mills with manual 
control screw downs it is common practice for the 
Screwman to ride the back end of the piece, (by 
this | mean he will start the screw down in motion 
before the back end is entirely out of the mill). 
This usually results in rapidly worn out screws and 
sleeves and in many cases the burning up of the 
screw down motor armatures. The advantage of 
this automatic control is that the screw control is 
set for the next pass while the piece is still passing 
through the rolls, but is only brought into motion 
on the main screw down as quickly as the piece is 
out of the roll. 


D. C. Wright: The screw-down control as de- 
scribed allows the set-up motor to immediately 
change the set-up for the next pass, after the screw- 
down motor has stopped, so that, the operator can 
push the operating button and again start the screw- 
down motor as soon as the ingot has passed through 
the rolls. No means are provided to prevent the 
operator from starting the screw-down motor before 
the piece has passed the rolls. However, a flag 
switch could be added to prevent operation of the 
screw-down motor in the down direction until the 
ingot has passed the rolls. This feature, of course, 
should be connected in on the down direction only, 
leaving it possible for the operator to bring the rolls 
away from the piece at any time in case of emer- 
gency. 


J. Farrington: I’d like to ask Mr. Wright if he 
thinks it would be possible to add some kind of a 
load relay so that, if the rolls were set for a certain 
draft and the steel was cold, that the relay would 
automatically raise the rolls and allow you to take 
the desired draft, not in one pass but in two passes 
for that cold steel? And in order to save the ex- 
pense, could you make that applicable to, say, the 
last two or three passes to get your definite finished 
dimensions? 


D. C. Wright: This is quite a problem to be put 
up for a quick answer, but I would say that the 
automatic controller could be arranged so as to in- 
terpret the temperature of the ingot by providing 
necessary thermo relays which could operate on 
other relays to select a proper rolling schedule, de- 
pendent upon temperature of the ingot. However, 
this would all have to be worked out after consider- 
able study and in all likelihood would require con- 
siderably more apparatus than shown. 


A. M. McCutcheon: I have not seen this in oper- 
ation in the mill. I have seen it in operation in the 
plant at the invitation of the EC&M Co., and it’s 
one of the best worked out pieces of equipment that 
it has been my pleasure to see. I can’t give the in- 
formation that the gentleman from Bethlehem was 
asking about as to how much value it’s going to 
have in the mill; but I certainly will testify that, 
from an engineer’s viewpoint, it’s a beautifully work- 
ed out piece of equipment and does exceedingly well 
what it has been planned to do. 

F. L. Estep: I would be interested in having 
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somebody tell what this automatic screwdown will 
do from a practical operating standpoint on a 3-high 
mill operating as a rougher on sheet bar with three- 
quarters of an inch maximum opening. 


D. C. Wright: If 34” would represent the full roll 
movement, adjustments of .001” can be obtained by 
the screwdown. In addition, a jog button could be 
added to get even a smaller movement on top of 
the .001” movement, if this was necessary. Also, 
automatic means could be used to turn the adjust 
able coupling between the Selsyn drive and the dif 
ferential, so that all settings could be changed a 
very small fraction of .001”% to compensate the ex- 
pansion due to heating of the rolls or roll housings. 


F. L. Estep: But with your rolls running hot, or 
if they are wet mills, you’re getting a certain change 


Welded 
Steel 
Construction 


By LLOYD JONES, 
Vice President, Continental Roll & Steel 
Foundry Company, Pittsburgh, Pa. 


Presented before the Welding Engineering 
Division of the A, |. & S. E. E. at the 
Twenty-Ninth Convention in Pittsburgh, 
October 19, 1933. 


Welded construction is here—its good, lets like 
it, whether it effects our particular industry or not. 
The subject given me to discuss, “Advantages to 
be secured through Welding in Mill Building” cov- 
ers a lot of territory. When you consider the vari 
ous products of the industry, for example: Billets, 
Rails, Plates, Wire, Pipe, Sheets, Tin Plate, Struc- 
tural Shapes, Bars, Strips, Rods, etc. You can begin 
to perceive the many varied kinds of machinery nec- 
essary to turn out the finished products. The speak- 
er knows of no branch of the Machinery Industry, 
that calls for the production of such vast diversifica 
tion of machinery as is required of the “Mill Build 
er.” 

Welding is going to play an important part in 
these varied lines of Mill Machinery, as in order to 
increase the demand for “Rolled Steel Products” 
most of our customers today specify in their inquir- 
ies “Welded Steel Construction.” 


It is to our ultimate interest, that the demand 
for rolled products be maintained at a good rate, as 
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in their size. You have to have some means of 
handling your set-up accordingly. 


A. F. Kenyon: In reply to Mr. Esiep’s inquiry, 
[ might mention that our company has built re 
cently several automatic screw-down equipments 
which are now operating on three-high sheet mills. 
The form of equipment is somewhat different from 
that described by Mr. Wright. 

In rolling sheet it is necessary to be able to 
change schedules quickly and to be able to make 
extra-schedule passes if desired. Therefore an auto 
matic serew-down for sheet mill service must be a 
combination pre-set and follow-up device. Roll set 
tings are made by means of lever handles on a limit 
switch located on a pedestal adjacent to the mill 
stand. The entire equipment is compact and simple 
and quickly adjusted to varying sheet mill schedules. 


this will increase the demand for our products— 
namely, rolls and the reproduction of worn-out Mill 
Machinery. 

Welded Steel Construction when “properly de- 
signed” is usually economical especially if only one 
or two pieces are required of a certain part. Now, 
the entire matter hinges on the term “properly de- 
signed.” The mere substitution of one kind of metal 
for another is not necessarily Good Engineering. 
The term “\Welded Steel Construction” does not im- 
ply the exclusive use of rolled steel products. Steel 
castings have their proper place in our economic 
structure and steel forgings also have their uses. 
\s a Mill Builder, the speaker interprets the phrase, 
“Welded Steel Construction,” as that combination 
of rolled steel products and steel castings and steel 
forgings, so planned that when welded together they 
produce the best economical and practical machine 


construction. 


The welded combination of rolled steel and steel 
castings, has lately come into such prominence that 
it appears logical for the Mill Builder to engage in 
the welded fabricating business, connected with their 
Steel Foundries. This is an economic advance, as 
they already possess most of the facilities—namely, 
buildings, annealing furnaces, cranes, welding equip 
ment, flame cutting equipment, lacking only shears 
and bending or forming machines. Furthermore, 
any scrap produced can be utilized in their furnaces 


for Steel Castings. 


In keeping in step with the spirit of the times, it 
looks like good business for the “Mill Builder” to 
follow along the lines mentioned, as it will make 
a more balanced proposition, saving investments 
which might otherwise have to be written off as a 
\nother important reason is that economy 
and experience will be an important factor in deter 
mining the percentage of steel castings used in weld 
Recent developments have shown 


loss. 


ed construction. 
that the grain structure of the material has much to 
do with impact resisting properties. Therefore, when 
parts of machines are subject to blows or sudden 
stresses it may be better engineering to use for that 
portion of the apparatus a heat treated special steel 
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casting possessing high dynamic properties. It is 
not always possible to heat treat a complete ma- 
chine after it is welded, and while the rolled steel 
may possess high dynamic properties, the weld and 
adjacent portions may not. This is especially true 
when you consider that to bring out these high dy- 
namic properties in steels, quenching is frequently 
a part of the heat-treatment. Those engineers who 
are engaged in the use or manufacture of sheets and 
tin plate with deep drawing or stamping properties 
will readily appreciate the importance of proper 
grain structure, and the difficulties in securing same. 
Therefore, the metallurgist and chemist should co- 
operate with the engineer or designer in welded 
construction, as well as assisting in the manufac- 
ture of rolls and special analysis steel castings all 
of which are a product of the “Mill Builder.” 


Let us for a few moments look into what the 
speaker termed “Properly Designed” construction. 
Many preconceived ideas, will undergo radical 
changes and our designers will be called upon to 
exercise considerable ingenuity and study. The roll- 
ed products at hand are plates and various shapes, 
such as angles, channels, beams, etc. Most of these 
rolled shapes were especially designed for the con- 
struction of bridges, buildings, etc., for which they 
are admirably fitted. When it comes to using them 
in machine design, they are not so adaptable and 
the speaker believes certain sections should be mod- 
At least one concern 


ified, or new ones developed. 
They are fortu- 


is having special sections rolled. 
nate enough to require a sufficient tonnage to war- 
rant the expenditure necessary in shape-rolls and 
Other manufacturers cannot afford this of 
When bulked together, all 
considerable 


guides. 
their own requirements. 
of these manufacturers would use a 
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tonnage. Therefore, it might be pertinent at this 
time, for some Engineering Society to have a Com- 
mittee study this problem, in conjunction with the 
producers of Rolled Steel Products, thereby helping 
the designer, standardizing the required shapes anil 
avoid costly mistakes. 

At the present we are dependent largely on piates 
which are sheared, formed and welded together in 
conjunction with steel castings, cut slabs or forg- 
ings. In the forming or shaping of these plates, 
combining the judicious use of steel castings, lies 
the possibilities of economical versus extravagant 
and pleasing versus awkward designs. A bend in a 
plate, if performed cheaply is better than a weld, 
and generally more pleasing to the eye. 


The designer, therefore, should familiarize him- 
self with the bending and forming facilities now 
available. Obviously, where few parts are to be 
formed, we cannot adapt the costly die and press 
method, used in the manufacture of automobiles, re- 
frigerators, etc. You are limited, therefore, to bend- 
ing rolls and other machines, which can be cheaply 
rigged for forming. Such a machine is available for 
bending plates 34” thick and heavier, which equip- 
ped with a few simple and standard dies, will eco- 
nomically produce an unbelievable number of various 
forms and shapes. 

Let me again repeat, that in my judgment, the 
less welds required, the cheaper will be the con- 
struction and the better the product. Designers 
should also keep this fact in mind. With this new 
type of construction, the latest ideas in bearings, 
lubrication, maintenance, safety and general utility, 
should be incorporated into the designs, as vou are 
no longer handicapped with old patterns and cast- 
ing limitations. 





ITEMS OF 


INTEREST 





PERSONNEL CHANGES 


\V. H. Warren has been appointed General Man- 
ager of the Steubenville Plant of the Wheeling Steel 





W. H. WARREN 
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Corporation, and took over the duties of the position 
on December 18. He succeeds J. E. Daily who has 
been appointed General Superintendent of the Chi- 
cago Plant of the Youngstown Sheet & Tube Com- 
pany. 

Mr. Warren was formerly associated with the 
Babcock & Wilcox Company at Beaver Falls, Pa., 
where he was engaged in consulting work. Previ- 
ously he was Vice President in charge of operations 
for the Lukens Steel Company at Coatesville, Pa., 
and he held the same position with the Trumbull 
Steel Company at Warren, Ohio. He was General 
Manager of the Brier Hill Steel Company at Youngs- 
town, Ohio; also previously Superintendent of Mills 


at the Gary Plant of the Illinois Steel Company. 


a 


Eugene W. Pargny, President, American Sheet & 
Tin Plate Co., Pittsburgh, since 1909, who has been 
on leave of absence since January 1, has requested 
that he be relieved of his duties January 1, 1934, re- 
tiring under the pension plan of the United States 
Steel Corporation. Charles W. Bennett, Vice Presi- 
dent, who for the past year has served as Acting 
President, will succeed him. 

(Continued on page 373) 
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ANNOUNCEMENT 


TO THE 


Membership and Manufacturers of Steel Mill Equipment 


At the last Board of Directors’ Meeting of the A. |. & S. E. E., held 
December 16, 1933 it was decided that the 1934 


Convention and 
lron and Steel Exposition 


will be held in Cleveland, Ohio at the Cleveland Public Auditorium, 
September 18, 19, 20, 1934. 


Floor Plans will be mailed in January 1934. 




















General View of 1931 Iron and Steel Exposition in Cleveland Public Auditorium. 











A. 


& S. E. E.— TWENTY-SIX YEARS OF ENGINEERING SERVICE TO THE IRON & STEEL INDUSTRY 








372 IRON AND STEEL ENGINEER DECEMBER, 1933 


To the Advertisers in the Iron and Steel Engineer 
To the Exhibitors in the Iron and Steel Exposition 


The President, the Board of Directors, the officers of the District Sections, the National Committeemen, the Chairmen 


of the Mechanical, Lubrication, Electrical, Combustion and Safety Divisions desire to express to you their sincerest appre- 


ciation for your 1933 advertising co-operation. 
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(Continued from page 370) 

Effective January 1, 1934, William J. Filbert suc- 
ceeds to the office of Chairman of the Finance Com- 
mittee of the United States Steel Corporation, a posi- 
tion now held by Myron C. Taylor who, following 
the change, will continue as Chairman of the Board 
of Directors and Chief Executive Officer of the Steel 
Corporation. Mr. Filbert has been Vice Chairman 
of the Finance Committee since January 26, 1932. 

A 

John Urquhart is the new General Superintend- 
ent of the Woodward Iron Co., Woodward, Ala., in 
charge of blast furnaces and coke works. For a 
number of years he was with the Semet Solvay Co., 
at Detroit and New York. 

ry 

Dennis E. Benbow, until recently Superintendent 
of the Sheet and Jobbing Division, Bethlehem Steel 
Co., Sparrows Point, Md., has become Superintend 
ent of Sheet Mills with the Australian Iron & Steel 
Ltd., and will sail from San Francisco December 20 
for Sydney, Australia, to assume his new duties im 
mediately. 

A 

John H. Nelson, Negaunee, Mich., General Sup- 
erintendent of the Marquette range ore properties oi 
Republic Steel Corp., Youngstown, Ohio, has been 
appointed Genera! Manager of the company’s Lake 
Superior district ore properties, succeeding F. J. 
Webb who died December 4 

a 

D. E. Wilson, Vice President and Treasurer, 
Woodward Iron Co., Woodward, Ala., has resigned, 
effective December 31. He has been with the com- 
pany for over 22 years. 

A 

Edward R. Stettinius, Jr., at present Vice Presi- 
dent of General Motors Corp., has been appointed 
Vice Chaiman of the Finance Committee of the 
United States Steel Corp., effective April 1, 1934. 
i. 7 

On January 1, F. W. Waterman retires as Presi 
dent of the National Tube Co., subsidiary of the 
Steel Corporation, under its pension plan, ending a 
practically unbroken tenure with the corporation 
and its predecessors since 1892. On January 1, 1929, 
he succeeded Taylor Allderdice as president of the 
Tube company. Mr. Allderdice in turn was succes- 
sor to William Bb. Schiller. 

The new president of National Tube Company its 
Benjamin F. Harris, now President of the Oil Well 
Supply Co., also a Steel corporation subsidiary, which 
post he will retain for the present. Mr. Harris en- 
tered the service of the American Sheet & Tin Plate 
Co. in 1903, becoming Vice President and General 
Manager of the Wilson-Snyder Co., from which he 
was transferred in 1929 to the presidency of the O1! 
Well Supply Co. 

rs 

Roy M. Welch has been named assistant to Frank 
Purnell, President, Youngstown Sheet & Tube Co., 
Youngstown, Ohio. Formerly he was Assistant Treas- 
urer and Assistant Secretary. R. C. Steese, Youngs- 
town, has been elected a member of the executive 
committee of the board of directors. 
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John Follansbee, President of the Follansbee 
Bros. Company, has announced the appointment 
of G. A. White as Vice President in Charge of Pro- 
duction, this covering operations at both the Follans 
bee, W. Va. and Toronto, Ohio, Plants, the mana 
agement of which plants remains as heretofore, with 
Mr. Lake at Follansbee and Mr. Marlier at ‘Toronto. 

Mr. White has had a broad experience in Open 
Hearth practice, Sheet, Strip and Tin Vlate produc 
tion. He was a pioneer in the normalizing of Sheet 
Steel for deep drawing requirements and has assisted 
the Industry to a considerable extent in the rapid 
improvement which has been accomplished in the 
quality of Electrical Sheet Steel. 

ah 


Wayne H. Perry, attached to the office of J. W. 
Lewis, assistant to President Gerard Swope of the 
General Electric Company, has been elected an as 
sistant secretary of the company. He wil! have of 
fices in the new G. E. building, 570 Lexington ave 
nue, 

a 


Bb. C. Hooper, formerly Sales Manager of the In 
dustrial Truck Division of the Baker-Raulang Com 
pany, Cleveland, Ohio, has recently been placed in 
charge of this company’s Chicago Sales Offices 

For many years Mr. Hooper acted in the capacity 
of dealer of the Baker-Raulang Company in St. Paul; 
was then transferred to the Cleveland factory as 
special railroad representative, and in 1929 was made 
Sales Manager. 

W. F. Hebard, formerly of the W. F. Hebard 
Company who represented the Baker-Raulang Com 
pany for many vears in Chicago, is associated with 
Mr. Hooper and will continue to handle their rail 
road activities. 

a 


J. M. Lutz has been appointed Western Repre- 
sentative for the United Engineering and Foundry 
Company and is located in Chicago with offices in 
the 208 South LaSalle Building. Mr. Lutz has been 
connected in the past with American Steel and Wire 
Company, the Tennessee Coal, Iron and R. R. Com- 
pany, and for the past ten years with the Pennsyl 
vania Lubricating Company as General Manager of 


Sales. 


7 


\s part of an extensive national sales expansion 
program, The Louis Allis Co., of Milwaukee, Wis. 
announces the appointment of four new members to 
their sales organization as follows: 

C. F. Cate, 212 North 3rd Street, Albuquerque, 
New Mexico, has been appointed representative for 
the state of New Mexico. 

Robert B. Soderberg will represent the company 
in the state of Connecticut with headquarters at 196 
Palm Street, Hartford, Connecticut. 

N. O. Lawyer has joined the sales organization 
working out of the company’s New York office lo 
cated at Room 385, 50 Church Street. 

G. W. Conner has joined forces with the Cin 
cinnati office located at 1124 Chamber of Commerce 


Building. 
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The Combustion Engineering Company, Inc., an- 
nounces the following new appointments: 

James Cleary, who has been a sales executive of 
the company for many years, has been appointed 
manager of the Philadelphia sales district and will 
make his headquarters at the company’s Philadelphia 
office, 1616 Walnut Street. 

Fred L,. Farrell has been appointed manager of 
the New England sales territory and will make his 
headquarters at the company’s Boston office, Cham- 
ber of Commerce Building. Mr. Farrell has had a 
long identification with sales work in this field, and 
was previously associated with this company in the 
same office he now holds. 

G. O. French has been engaged as a sales engi- 
neer specializing on sales work in connection with 
the company’s fire-tube boilers and all special shop 
work such as oil refinery equipment, chemical equip- 
ment, special alloy vessels, tanks, plate work, etc. 
Mr. French was previously New York District Sales 
Manager of The Air Preheater Corporation, and prior 
to that was a sales engineer of the Walsh & Weid- 
ner Boiler Company. 

A 


©. B. Schmeltz, formerly of the Putnam Machine 
Works of Manning, Maxwell & Moore and more re- 
cently connected with The Arch Machinery Com- 
pany of Pittsburgh, has become associated with 
Thomas M. Rees, 18 Fancourt St., Pittsburgh, Pa., 
in representing Bryant Machinery & Engineering 
Company in the Pittsburgh District. 


a 


WITH THE MANUFACTURERS 


a 
A new booklet, “CR 7505 Photoelectric Relays” is 
now ready for distribution by the General Electric 
Company of Schenectady, N. Y. This well illustrated 
booklet contains 16 pages and may be obtained by 
writing the above company and requesting Booklet 
GEA-1654A. This supersedes GEA-165 
A 
The Allis Chalmers Manufacturing Company o 
Milwaukee, Wis., have prepared a four-page bulletin 
on Feeder Voltage Regulators, Type AFR. Copy 
of this Bulletin may be secured by writing for Bul- 
letin 3023. 


? 


- 
New Metal Home Building Company 


The latest entrant in the metal home building 
tield is the Universal House Corporation, of Zanes- 
ville, Ohio. This company has announced its inten- 
tion of producing houses at prices within the reach 
of the man of small income. 

Universal Houses has been working quietly for 
over a year, but has been reluctant to invite public- 
ity believing that the intense public interest in metal 
homes would delay development work. For that 
reason its experimental house was built in rather a 
remote location. 

The recent opening of this house marked the 
first opportunity of the general public to see what 
had been accomplished. Dedication ceremonies were 


held on December 12, on which occasion Bernard 
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lL, Johnson, Editor of the “American Builder” and 
Hugh W. Wright, of The American Rolling Mill 
Company, were the speakers. 


* 


"Arc Arrester'’ Aids Industrial Contactors 

Without introducing mechanical devices to sup- 
press the arc it is possible to speed a. c. arc extinc- 
tions with a simple, rugged, single-break type of 
contactor by inclusion of an “are arrester’. This 
recent development by Westinghouse for mounting 
on the base of a contactor or linestarter involves a 
small unit consisting of a small capacitor and re- 
sistor connected across the poles on the load side of 
the contacting device. 

Effectiveness of the development is said to be 
startling. Oscillograms show less than one-half 
cycle arcing with the arc arrester as against a per- 
sistence of five to eight half cycles under otherwise 
identical conditions without it. ‘This example in- 
volved tests at 550 volts, 60 cycles with a 7% HP. 
motor, rotor locked, as load. 

In practical installations but one unit is required 
for a three-phase contactor and relief is afforded not 
only for the contactor, or linestarter upon which it 
is mounted, but also for any disconnect, operating 
switch, fuse or other rupturing device connected 
ahead of the contactor. On three-phase reversing 
service but one “arc arrester” is required as it acts 
with equal effectiveness to relieve either the forward 
or reversing contactor. 


A 


Totally Enclosed, Fan-cooled Synchronous Motor 

Electric Machinery Mfg. Company, Minneapolis, 
Minn. announces the development of a _ totally-en- 
closed, fan-cooled synchronous motor. This motor 
is designed for use in locations where corrosive at- 
mospheres prevail, or where motors are subject to 
salt-water or other sprays. Working parts of the 
motor are totally enclosed, and sealed from exterior 
atmosphere; the motor exterior is treated to prevent 
corrosion. Motor cooling is secured by internal re- 
circulation of air. These synchronous motors are 
available in practically any horsepower or speed rat- 
ing to meet any kind of corrosive atmospheric con- 
dition. 

Five of these motors, rated 300 HP, 360 RPM, 
and 720 RPM, were recently sold to a chemical 
company operating on the Atlantic seaboard. 


* 


Flanged Precision Spindle Bearings 

From the New Departure Manufacturing Com- 
pany comes announcement of a line of precision ball 
bearings flanged for use on spindles. 

The following advantages are claimed for this 

new product: 

1. ‘The shoulders are on the bearing instead of 
in the housings. 

2. Thus, it is possible to bore housings straight 
through at one set-up, thereby assuring per 
fect alignment. 

3. The bearings are separable for quick and easy 
assembly. 

4. Inner rings are extra wide to assure firm 
non-deflecting seating and are key-slotted so 
that they may be locked to prevent creeping 
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about the shaft. Preload is applied through 
the inner rings. 

These bearings are supplied in sizes from 30 mm. 
up to 130 mm. bore, to precision specifications, and 
are obtainable in two bore sizes for each standard 
outside diameter. 

Literature describing this latest development in 
ball bearings may be obtained by addressing the 
New Departure Manufacturing Company, at Bristol, 
Conn. 

a 


New Indicating Lamps Announced by General Electric 


A new indicating lamp which can be used for 
signal-light indication or, in combination with con- 
trol switches, to tell whether a circuit breaker is 
open, closed, or tripped automatically has been an- 
nounced by the General Electric Company. This 
indicating lamp offers the advantages of long lamp- 
life and low-wattage consumption and is intended 
for application where good visible indication is de- 
sired. 

The indicating lamp unit consists of a resistor 
of the vitreous-enamel type, a receptacle and es- 
cutcheon constructed of insulating material, permit 
ting their use on metal panels, a 24-volt lamp, and a 
color cap which may be clear, red, yellow, or green. 
The escutcheon, which is mounted in the panel hole 
from the front, and the receptacle body, which 1s 
mounted from the rear, are threaded to make a com 
pact unit when assembled. The resistor element 
slides over the receptacle body from the rear, and 
the complete device provides for soldered connec- 
tions. Binding screws are included for use when 
soldered connections are not desired. The color 
caps are made of a special translucent compound 
which has been treated to give more glow and great- 
er visibility when the lamp is lighted. 


. 


Winners of Contest for Naming New Gas 
Analyzer for Furnace Atmospheres 


In the contest recently held by the Bacharach 
Industrial Instrument Company to stimulate sugges 
tions of a name for their new analyzer for furnace 
atmospheres, the following names were selected by 
the judges to receive awards. 

Name—Furnacescope. Contestant — Victor E. 
Amspacher, Chemist, Pennsylvania Railroad, Altoo 
na, Pa. 

Name—Furnace Master. Contestant—T. F. Dow 
ling, Steam Engineer, Gulf States Steel Co., Gadsden, 
Alabama. 

Name—Furnacescope. Contestant—John Lehnert, 
Combustion Engineer, Republic Steel Corp., Canton, 
Ohio. 

Name—Gas Corrector. Contestant—R. H. Row- 
lev, Asst. Chief Inspecting Engr., Pittsburgh Steel 
Co., Allenport, Pa. 

Name — Atmestroller. Contestant— A. L. Wil- 
hoite, Steam Engineer, Youngstown Sheet & Tube 
Co., Youngstown, Ohio. 

The analyzer will be recalled as the one shown 
in the Bacharach Industrial Instrument Company’s 
booth at the recent A. I. & S. E. E. Iron and Steel 
Exposition in Pittsburgh, October 17-18-19, 1933. 


S$. 8. &. 
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General Electric Announces Improved Pressure Governors 

An improved line of pressure governors, desig 
nated as type CR2922, has been developed by the 
General Electric Company. Although these gover 
nors are especially adapted for pumping station ser 
vice, they can be readily used in industrial processes 
where it is desired to maintain a predetermined pres 
sure. 
nished to read water heads in feet instead of the 
usual pounds per square inch. 

Adjustments can be made on the governors be 
tween the limits of 20 to 80 per cent of the full scale 
rating. The maximum differential is 60 per cent 
and the minimum is 2 per cent of the full scale rat 


The scale of these new governors can be fur 


ing. Accuracy at a setting is 1 per cent of the full 
scale. 
7 


American lron and Steel Institute Notes 

Although production in the iron and steel indus 
try declined about 9 per cent in October, compared 
with September, employment fell off only 4% of 1 
per cent and payrolls increased by nearly $800,000 
to a total of $37,977,385. 

Employment in the industry in October totalled 
116,277 against 417,020 in September and 338,146 in 
June. In 1932 the total dropped to 210,000, 

These facts are shown in the second monthly re 
port on employment, hours and wages in the ‘steel 
industry, compiled by the American lron & Steel 
Institute, under the Steel Code which has been trans- 
mitted to the National Recovery Administration in 
\Washington. 

Under the operation of the Steel Code, employ 
ment in the industry at the present time, with great 
ly reduced Ope rations, is close to the level of £20, 
W099 estimated by the National Recovery Administra 
tion for 1929 when average operations approximated 
dU per cent oO! capacity. 

According to the Institute, an expansion of opera- 
tions in the industry to as much as 70 per cent of 
capacity would require approximately 125,000 addi 
tional employees. Many of these would be skilled 
operators and present indications are that the present 
supply of such workers would be exhausted long 
before requirements could be filled. 

Some shortage of skilled labor already has de 
veloped within the industry. Under the Steel Code, 
all employees who are permitted in emergency cases 
to work more than 48 hours and more than six days 
in any one week must be reported to the Institute. 
During October, 18.6 per cent of all such cases were 
due to over-time resulting from a lack of trained 
men and over-time necessary to train new men to 
do the work. 

The industry is making rapid progress in adjust 
ing its hours of employment under the conditions of 
the Steel Code. The report shows that 84 per cent 
of all employees in the industry were working 40 
hours a week or less during the last week of Octo 
ber. In that week only 0.41 per cent of the total 
number employed were working more than 48 hours 
and only 0.06 per cent of the total worked more than 
six days. 

Average earnings for iron and steel employees 
amounted to 57.9 cents per hour in October com- 
pared with 56.7 cents in September and 47.3 cents 
in June. The average increase since June was thus 
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22.4 per cent. In the same period average hours per 
week per employee decreased 20.8 per cent. 

The figures show further that despite the reduced 
operations in October compared with September, av- 
erage earnings per hour increased approximately 2 
per cent. This resulted from the change from the 
10-hour to the 8-hour day with a consequent in- 
crease of rate of pay per hour for all employees alf- 
fected. 

Commenting upon the figures, a statement by the 
American Iron and Steel Institute said: 

“No cases of alleged violation of the Code by any 
member have come to the attention of the Code au- 
thority during the month. 

“Results of the survey show unquestionably the 
willingness of the members of the Steel Code to give 
100 per cent co-operation. As a result rapid progress 
is being made in the industry in its voluntary efforts 
to comply strictly with the Code and to carry out 
the principles and policies of the NRA in so far as 
they are required in the Steel Code.” 


s 


ASSOCIATION NOTES 


-_ 


COMING MEETINGS AND PAPERS 
Philadelphia Section 


I,, O. Morrow, Secretary 


W. H. Burr, Chairman 
7:00 P. M. 


Engineers’ Club 
January 6, 1934 

“Design and Application of Gearmotors,” by R. 
P. Marthens, Manager of Engineering, Westinghouse 
Electric & Manufacturing Company, Nuttall Works, 
Pittsburgh, Pa. Meeting will be held at Engineers’ 
Club, 1317 Spruce street, Philadelphia, Pa., at 7:00 
P. M. Informal Dinner at 6:00 P. M. 

Pittsburgh Section 
|. W. Bates, Chairman J. lL. Kaspari, Secretary 
William Penn Hotel 7:30 P.M. 
January 19, 1954 

“Life in the U. S. S. R.,” by Gordon Fox, Elec- 
trical Engineer, Freyn Engineering Co., Chicago, III. 

Gordon Fox, well known A. I. & S. E. E. mem- 
ber, will present movies taken by himself on his 
travels through the U. S. S. R. Mr. Fox has spent 
the major portion of the last five years in Russia in 
connection with steel mill work which Freyn Engineer- 
ing Company has been doing for the Soviet Union. 
lle was permitted to use his movie camera without 
restrictions and brings to us an unbiased, true to life 
picture of conditions in Russia as he saw them. The 
movies will be accompanied by explanatory remarks 
by Mr. Fox. 

This meeting will be a joint session of the Pitts- 
burgh Section of the Association of Iron and Steel 
Klectrical Engineers, Pittsburgh Section of the Amer- 
ican Institute of Electrical Engineers and the En- 
gineers’ Society of Western Pennsylvania. 

Chicago Section 
K. E. Dinius, Chairman A. J. Whitcomb, Secretary 
January, 1934 

“Commutation,” by C. Lynn, Westinghouse Elec- 
tric & Manufacturing Co., East Pittsburgh, Pa. 

Definite Date will be announced later. 

Cleveland Section 
L. A. Terry, Chairman W. W. Spanagel, Secretary 
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January Meeting notice will be printed later. 
Birmingham Section 
EK. P. Winters, Chairman J. B. Looney, Secretary 
January Meeting notice will be printed later. 


OBITUARIES 

Henry Herman Westinghouse, 80, Chairman of 
the Board of Directors of the Westinghouse Air 
Brake Company and an outstanding mechanical en- 
gineer, died November 18, at his home in Goshen, 
N. Y. 

His engineering career began in the shop of his 
father, who was a manufacturer of patented agri- 
cultural machinery. 

As a boy, he attended the Union High School in 
Schenectady, N. Y. He was graduated in 1870, 
studied mechanical engineering at Cornell University 
in 1871, and the following year came to Pittsburgh 
to become associated with the Westinghouse Air 
Brake Company. Based largely upon the inventions 
of Mr. Westinghouse’s brother, George, the company 
had been organized in 1869. 

Mr. Westinghouse learned the business from 
the ground up, working in the foundry, machine 
shop and drafting room. He became general mana- 
ger in 1887, and vice president in 1899. Upon the 
death of his brother, George, in 1914, he became 
president, and was elected chairman of the board of 
directors a year later. 

In 1881, Mr. Westinghouse organized the West- 
inghouse Machine Company. With William L. 
Church, Walter C. Kerr and I. H. Davis, he formed 
the engineering firm of Westinghouse, Church, Kerr 
& Company and was its president for years. 

Besides marked mechanical talents, Mr. West- 
inghouse was possessed of remarkable executive 
ability, as may be noted from his 60 years associa- 
tion with the Westinghouse Air Brake Company. 

Mr. Westinghouse was director and chairman of 
board, Westinghouse Air Brake Company; Canadian 
Westinghouse Company, Ltd.; director, Union Switch 
& Signal Company, Westinghouse Electric & Manu- 
facturing Company; director and president, Compag- 
nie des Freins Westinghouse, Paris; director, West- 
inghouse Brake & Saxby Signal Company, Ltd., Lon- 
don; director, Westinghouse Brake Company of 
Australasia, Ltd., Sydney; director, Westinghouse 
Brake Subsidiaries, Ltd., London. 


A 
[homas J. Bray, director and member of the ex 
ecutive committee of the Youngstown Sheet & Tube 
Co., Youngstown, died suddenly in his office in that 


city on December 11. Mr. Bray had been continu- 
ously identified with the steel industry since his 
graduation from Lehigh University in 1894. 

* 

Tillman D. Lynch, aged 66, formerly consulting 
metallurgical engineer, at the Westinghouse Elec- 
tric and Manufacturing Company, died at his home 
after several months illness. 

& 

John J. Davis, until about 10 years ago Superin- 
tendent of the Interstate Iron & Steel Co., East 
Chicago, Ind., now a part of Republic Steel Cor- 
poration, recently died at his home at Fort Benning 
near Columbus, Ga. Mr. Davis, who was 80 years 
old, was born in England and came to this country 
in 1875, his first employment being in a Pittsburgh 
steel mill. 


in Edgewood, Pa., 
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